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. PREFACE

In 1967 the National Science Supervisors Association, realizing there
-was a real need to give assistance to those who were involved in science
supervision, developed 4 Sourcebook for Science Supervisors.. That
volume, ,published by the National Science Teachers Association,
\provcd to be much in demand affd was of real help to science super-
visoes-everywhere.

While many of the timely and forward- -looking ideas in that
volume can still be readily applied in successful science supervision,
many new challenges for the science supgrvisor have emerged since
1967. Among these new challeniges are an thcreasing emphasis on the
evaluation of pupils and programs; demands for accountability; chang-
ing working relationships with teachers and admunistrators; a new.
emphasis on public relations; increasing concerns with safety and
liability; and the need for a science supetvisor to be more]flexible than
ever before as new trends in scxans educatiori take place. at an
accelerating pace. , '
. If this volume is of. assistance {cﬁ science Supcrvxsors in carrying
out theit most® fmportant task—xmprcwmg sciehce learning—it will
have heen a source of gredt satisfaction to,the many contributig
authors who have shared their idess and experiences. The National

s Science Supervisors” Association appreciates the work these aurhors
. “flave done in the cause of cf'fecmrt science supervzsxon
\ . ]
» . " WARKEN CrassoN
. President of NSS4, 1975-16
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. . . INTRODUCTION ; . -

L

. ~ .

- The purpose of 2 safence consultant, supervisor, director, coordinator,
department chairperson, or curriculum specialist is to improve the

learning situation for studcnl;/so that thcy become knowledgeable of

the content, process, and appRcation of science and the responsibilities. -

of scientists to themselves and to society.

- Titles vary with school systems and do not necessarily differentiate
duties and hierarchy of prestige. “Supervisor”, will be used as a gencml
term for a scierce-traine@- person at any level, who has the responsi-
bilities for the above purposes.

The Sourcebook is intended to offer suggestions regardmg the
possible duties, responsnbxlm& and activities of a supervisor. It should
be clcarly understood that no one person can adequately 2ccomphsh

all that is dgscribed. However, it should assist the supervisor in the
selection and execution of his or ‘her priorities which may vary fmm
time-to-time and year-to-year. Further, the Sourcebook will be tseful
to science edycators who teach supervisors, students of education,

School administrators, and others by giving insight into the .varied

dutles and responsibilities of supervxso:s

In the last hundred vears, society has become increasingly.” de-
' pendent upon science. Early emphasxs was on discovery and explanatior.
By mid-century, technology seemed to dominate most schaol texts

-and jfstruction, which resulted in a losst of basic understanding of .

) tific principles. The revolt against this condition began with
m:zthc'n'xatxdfs and science teachers in the mid-fifties and was given sharp
impetus\by Sputnik and subsequent federal support. The result was the

start of thg: many “alphabet” programs. In the late sixties,’ '3 swing away

from science was duc mainly to changes in social attitudes and the

rgsultmg blame put on science for the ills of socicty. These ills were

not so, much because of science itself, but because of the desire. for
materialistic things made possible through -technology without due
regard to consequences. Recently, many institutional programs have
been developed in an attempt.to more adequately meet the needs of
all pupils.  + .

Science is needed for general cducatmn in our highly developed
technological and environmentally- mmtgled society and for the many

.
) . .'}/
)
.
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pccupatmns that require ‘varying amounts and kinds af smcnuﬁc .
khowledge. Science is not an isolated, intellectual study, but'is & ‘sub-
ject that deals with content and process and with applications to’
sociétal needs. Thus, it has application to and is,involved in many

"vocations and avocations, including reséarch scientist, teachér, docter,

lawyer, furse, technician, forester, photographer, athlete, homemaker,
congressman, ‘building custodian; plumber, carpenter and fireman.
The pendulum is now swinging back, to varying degrees, in
schools throughout the country. Science supervisors are in a position
to take the leadership among fellow educators and academicians in

-determining the long range goals for science education and their

implementation thrqugh suitable science programs and facilities. May

you be ready to proceed with yigor to meer this challenge!

L ‘ ‘ o Eowin M. Samit
' ' Past President, NSSA

/’L
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" A History of Curriculum Changes

-
Charles Butterfield, Science Chairman, Ramsey Public Schools,
R&mey-, N] ; «

a [ Kathfyn H/artman; Free-larce Science Editor, San Francisco, Calsf.
/ . . o ’ [ .
Nyles Stauss, Assistant Prpfetsor of Science Education, Virginia-
Comnmonwealth University, Richmond, Va.
-

Factors providing stzmu!z for reforming the_

high school science curriculum .
-In the years following the close of World War II -both ‘science and
technology advanced rapxdlv—-so rapidly, in fact, that a shortage.of

,‘\

scientists, technologists, and technicians developed. Pressure was exerted -

. on thé school system, particularly at the high school level, to relieve

the shortage by .stimulating larger numbers of capablc students to’ .
.become scientists, technologists, and technicians., The demand for this -

' “type of manpower was one of the factors that triggered an examination
~of and suhsequent refarm of the” htgh schoo! science curriculum. {27]
vV At the same time it became apparent that the economic future
' f he United States was clogely aligned with the ability of its research
ientists to advance knowledge and thé ability of its technologists to

be innovatiye in applying knowledge., In ddmon an awareness grew
that_the cfanomic well-being of a natid ‘was closely related to the
quality and extent of the educatiomof its citizenry. This awareness
created a demand for better s¢chooling and a growmg pressure for

~ increasing numbegs of youth to dttend college Thus the economic.

well-being of the natior was another factor that provided a T\/ﬂus

for reforming the high school curriculum. [16]
. .




. | Hist‘ary of Carriculutin Changes '

National security was a third factor stimulating curricular reform.

\ $cientific and technological advancements made during World War II,
- sach as a sustained nuclear reacton and the development of radar,
very likely contributed to a growing conviction that the development
 of the untapped scigntific and technological resources of a natio’ did
more to ensure its security than expanding its agricultural and manu-
facturing industrics. The importance of the concern for national
security is evident when orte realizes that the National Defense Act
and the National Science Foundation supplied the major financial -
support for reforming the sgience curriculum, [27]

I . i

[}

The high school science curriculum: of the 1940s and 19505
By 1957 different groups of scientists had become sufficiently
concerned about the-etaching of science at~the high school level to .
decide that something needed to be done about the high school science
curriculumn, What was the high school science curriculum like during
the 19405 and the 1950s> What were the textbooks like? What was
the laboratory activitydike? : ‘ : ‘
o The content of high school science textbooks was largely descrip-
tive. Little theory had /been included to make the descriptions mean-
ingful. Furthermore, some of the theory that was mcluded had already
been revised or discarded by the scientific community. In chemistry
and physicstextbooks, technology (applied science)_had been empha-
sized. When these books were revised, the latest technological develop-
.  ments were added; little of the’ ont-of-date technology was removed,
and the textbooks became not only longer bue quite dated. [27] ,
The biology textbooks used in the high schools were equally as
< outdated as the chemistry and physics textbookd, The content of the
. typical biology text’ did not refieet the major advances, such- as those
in molecular and environmentgl biology, made during nhe first half
of the 20th century. Nor did they include the topics of ‘organic
evolution and human reproduction. These topics had met yet been
accepted as suitable ones for a high school biology textbook.
- " The content 7ué science textbooks was organized around a series
~ of topics. The organization resulred in textbooks filled with facts,
Students wete @Sually required to memorize these facts—facts shat
were the answers to examination questions—for most test items were
written oh the factual (recall) level. . ‘ ,,
Often the content of high school science textbooks was-pfesented

1]
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to students as a body of cettmh and venﬁed knowlcdgc. The approach
of* both authors and teachers was auﬂxor:taﬂan and dogmgtic. Scien-
tific ropics were presented without- tracmg their q;velopmcnt, without
giving. their currerit status, and without “stating What is not known
abput them. Only a few capable teachers were able-to fill in these im-
portant missing gaps of Icammg fley - .o n A .o

A method fqr S(ﬂymg problems,. “the_ scxennﬁe mcthod," was ¢

included in most science. textbooks. The ﬂcxcnnﬁc method was ‘almost
always described as consisting of four or five ordered steps. It was

presented. dogmatically as the procedm‘e followed by scientists in .

solving problems and as a way in whxch students could solve their
own problems,

Laboratory exercises were\largely conﬁrmatory in nature; they
were rarely investigatory. In chemistry, for example,tRe laboratory
work gave the students an opportunity to produce cheémicals that they
had studied in textbooks and to observe the properties described in
textbooks. In’ h s¢hoo} biology courses there was little labora-

tory wor uch of the laboratory time was devoted to
collectin ecimens and to dissecting preserved speci-
mens.-[ 1 e - -

i

Reforar of the bigh school science curriculum:
A chronological 4p proach

. PuysicaL Scie Nﬂ Stuny CO‘\&MHT! E ' :

Although concdrn about the science curriculum had been growing
in the academic and industrial communities during much of the period
following World War 11, it was not until the mid 1950s that the first
curriculum reform comrmittee, the Physical Science Study Committee
(PSSC), was drganized. The Committee, made up of representatives.
of four universities and one research laboratory, began discussions in
1956 at a conference held at the Massachusetts Institute of Technology.
This conference was led by Jerrold R. Zacharias, an MIT physics
professor. There was general agreement among the committee members
that the traditional high school physics textbook was out-of-date,
that it obscured the science of phys&5 by stréssing technology, and
that it was made up of a series of topics overloaded with facts and
lacking unity or Lonccpmai structure,

The Committee decided that no amount of effort e\pcndcd on

)

- . 3
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- - revxsmg an existing textbook would make its organization ‘acceptable.
) to the scientific community. This meant that it would be necessary to
discard the trachtxcmal physics text and de\zeiop a new one. A broad
outlma‘for a new physics course ‘was agreed upon before the 1956,
conference adjourned. [14] ‘ ,
. During the falt of 1956 and the winter of 1957, research physici
zmd physics teachers under the direction of the PSSC Steering- Com-
. “mittee outlined, drafted, and discussed natcrial.for the new course!
« - A staff of sixty people assc:nblcd in' the summer of 1957 to contmuc
" work on the material. The majority of the staff members were high
school and university - phvsxcs teachers with the university people -
. playing the dominant role. The staff pmduced a preliminary version
of the texr and the laboratory manual. These materials were taught
in cight-tria} schools in 1957-58. Feedback from the trial schools was
. used in revising the materials. !
. In 1958 Educational Services Intorporated (ESI) was formed
to admlmsrer the continued development of, the PSSC. physics course.
< In 1958-39, the revised PSSC materials were tested in a larger number
of trial schools, The procedure was repeated in the next school year,
» ‘and in 1960 final copy was submitted to the selected commercial
publisher (D). C. Heath and Company) ‘
To provxde a valid picture of their discipline,‘the authors of thc
PSSC physics course chose several themes to run throygh the course
and unify it. The content of the course was then developed around
the chosen themes. In the preface of the first edition of the PSSC text,
"Dr. James R. Killian, Jr., Chairman, Board of Trustees of ESI, states
that this textbook is the heart of a course in which physics is pre-
sented not as a mere body of facts but-as a continuing process by
‘which people seek to understagd the nature of the physical world”
Laboratory work is an xr’tgrai part of the PSSC course; it com-
plements the text. It is mvcstxqatlvc and student centered in nature.
The student makes observations 'and measurements; he ot she collects
and interprets data. For example, students compute the size of”a
molecule from their. own measurements of a film of oil that is one
molecule thick. «
Just as the student’s role in the laboratory of a PSSC class differs
om the role in the laborgtory of a traditional «class, so docs the
teacher’s role differ. The ﬁc/}mhc,r is not a director of the laboratory
as much as an observer and a guide who usually guxdcs by raising
‘peftinent questions—an investigrative f\muss used as a model in the
development of other curriculinn projects. [16] -

8 | .
Q .( . ' A l 1 (;'
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thn the PSSC pltysics tcxtbook was published in 1960, it was
supponed by closely correlateq ‘materials: a laboratery guide and a
set 6f new and inexpensive apparatgs, films, standatdized tcs& a
growing series of paperback books, and-a comprehensive' teacher’s

- resource book. A few years later, film loops were added to this list
-of cnrrelated\natenals In 1965, second editions of thet text, laborato

guide, end tcacher,s resource book were published:-third edifions were

_published in 1971. In 1966 the' Adwanced Tapzcs Supp enent was

published. This supplement treats sclected topms in greater (depth than
the text and.presents additional topics as well. [21] 1 / N

s

2. Curyicar Bowp AerroacH Projgcr - o B wh%&

In June of 1957, 3 gréup of, hzgh‘fchﬁo} and\:cdlﬁegc'iééﬁer&
who later became knows as the Ché‘mxcal Boad Approach (CBA) -
Committee, assc;r‘;b ed for.the first'of a series of conferences to study-

the status of the high school cher istry pfogram. Thc members of the

e 1920—needed far more than
inology and factual information to

a program that had changed |littl
the addition- of up-to-date ter

.present an accurate picture of/modern chemistry. Rather, it needed -

to be reorganized and reformed. 4 >

For a chemfistry program to give “high "school studerits a realistic
picture of modern chemistry, the pregramn should enable students to
sce that chemists combine experimental data they have collected in
the laboratory with imaginative ideas in order to extend their under-
standing of chemical svstems. The Committee, therefore, chose to
present the, material in the text in such a way that it portrayed this
relationship between experimental data and thedry. Furthermore, the
Committee chose to construct CBA experiments in such a way, that
the students arc gn en an opportunity to apply ideas to the data they
collecr. l ¢

7

The Committee chose chemical bonds as the central theme for .
organizing the content of the CBA program. Structural changes,’

random arrangement and random motibn, cnergy and reaction kinetics.
are other themes running through the prostam.

In the CBA, program, it is recommended that the teacher introduce
each iaborarf&;,\xperiment with a prelab discussion and conclude it
with a postlab discussion. In many of the experiments, all the students
in a class pood the data they have collected and use the pooled data
in answering the problem posed in the experiment. All experiments

-



-
‘

.

- it

4

L ~ Y . :f' . g
% - 4 History of Curriculum Changes 7

! - -

LI ~

" are inv&tigntoryyione -are confirmatory~”They-are used to in.troduce. v

-

or extend a topicpredented in the text. . :

The first trlal edition, which was written in 1950, was ‘used -

y 'ex;ycriménmlly in.nine high schéqls duripg that year. On the basis of

prepared and tested in 1960/by sevengy-six teachers in one or more
of their classes. Fugther revidon and testing of the’ material tdok place
~in 1961 and 1962 school years. The program, which was published

~feedback from teacher$ ané//stu ents,. the 'second trial edition was -

“in 1963 hy the Webstey Division,] McGraw-Hill Book Company,

inclides a student texs éntiﬂtlecf Chenrical Systems, a laboratory manual
entitled ] 'zem'gating\ Chemical Systgms, and teacher’s guides for text

" and laboratgry manual. [14, 16] J ) X
~ \ | * . < ) v
"3, ChenicaL EpucaTioN MATERIAL STUDY - ‘- '

" A .committee composed of high.school and college chemistry

_ teachers was established in 1959 by the American Chemical Society.

to study the traditional high schogl ¢hemistry program and to propose
a more suitabje 'one. This committee ?:ccommendec}l a reorganization of
the secondary-level chenjistty program and outlineg the basic ideas
for the Chemical Eduicaton Materiag (CHEM) Study program.

In the CHEM Study program, cancepts are developed inductively.
The developmgpt is based on expcrf;ncngl data which studcnis can
cgllect in the laboratory or which they can obtain from the demon-
strations of the tegcher, films, or ex;ipcriments described in the text.
Furthermore, tHe data must be understandable to a high school
chemistry student. Instead of the labotatory program running parallel
4ith the text, as in the CBA program, it is-an integral part of the text,
requiring students to make certain specific observations at fixed points
in the program so their observations (';zin be used in developing the
textual material. In addition to the ‘experimental natise of chemistry,
the CIIEM Study program erfx;uhasizcékstructural chemistry and re-\l/
action kinetics. ' o .

The first trial éd#ion of the CHEM Study n:ateriizﬁ was tested
in twenty-four high schools during the year 1960-61. The writing of
this edition had begun in June; 1960. The revised matgrials, the second
trial edition, were tested in a Jarger number of high schools in the
following school year: The second trial edition was revised, rewritten,
and cx{panded into the third trial edition which was tested in a still -
larger number'of highschools. = - . b}

L¢
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" The final version of the CHEM Study materials was ;Q;)Iisﬁc;d

by W. H. Freeman and Company in 1963. The program consisted
of a text ¢ntitled Chemdistry: An Experimental Science, a laboratory
.manual - entitled Chemzistry: An Experimental Science Eaboratory
Maquai teachér’s guides for text and }abaramry manuals, open-book
achievement tests, films, and programmed sequenges. Also produced
were two insefvice training films fos teachers and twenty-six films for

use inthe classroom. ‘ "’

Whien it came tine to revise the CHEM Study text and laboratory
manual, the CHEM Study Steering Committee invited corpmercial
publishers to submit proposals for revising the miaterials and seven
publishers did so. The Steering Committee sclected three publishers
to develop revisions based on their proposals. The companies granted
revisiqn rights were B C. Heath and Company, Houghton-Mifflin
Company, and Prentice-Hall, Inc. {16, 27]

o

4. BioLoghcal ScieNces CURRICULUM STUDY

Having {secured financial support in late 1958 from the National
Science’ Foundation (NSF) fpr a curriculum study in biology, the
- American Institute of Biological Sciences organized the Biological
Sciénces Curriculum Study (BSCS). Headquarters for BSCS. were

-

set ‘up at the University of Colorado, and a Steering Committee was -

created to provide guidance on matters of policy.

Farly. in the discussions held, by the Steering Comnmittee, the
membept of - the Committee l;ecamc convinced that many biology
students did not have’ Opportun}ty to understand the true nature of
science because they wesg in bxology programs written by authors
and taught by teachers who presented the subject in an, authoritarian
and dognmtnc manner. Because the Steering Committee opposed
authoritarian feaching of science and- because it felt that there was
no one right way to present the scicnce ‘of biology, the Committee
decided that BSCS should develop three different versions of a tenth-
grade biology text. Much ©f the material in each of them would be
the sante. However, a different approach apd a different organization
would be used for each version. : §

Accordingly, the seventy participants in the 1960 writing con~ .

ferende were divided into three.writing teams. One tqam was to build
" its version (blue) upon the area of molecular biology} one was ‘to use
* the area of cellular biology (yellow version); and ofe was to use -the
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‘area of ccology (grecn _version). Each team was" charged with the
responsibility “of pmd ng a text, laboratory manual, and teacher’s
guide for typical stu 39 ts m a tenth-grade bxology coturse in an
American high school. . ..
Furthermore, niné umfymg themes were chosen to be wnvcn
thmugh each of the versions. The individaal themes could be used in
various ways and in varymg degrees in thy three versions. The nine
themes are science mvcstxgatxon and inquiry, thé*history of bxologxcnl
concepts, complementartry of stfucture and function, diversity of type ‘¢

and umty‘ of pattern, change of organ through time, genetic con-; .

unmty, "cvmplementarity of the organism and its enwrompent rcgula—
non and homeostasis, and the bxok)gxcal basis of behavior. .~ «

Through extensive use of inquiry, students would be given numer-
ous opportunities to collect and to interpret data, the conviction bcmg

. that a student would gain an understandmg of the nature of science

by participating in science,. . . S
The beginning sections of the first trial edition of eac_h of ‘the
three versions were ready for distribution at the brxeﬁng session held
in August for the 105 teachers chogen to test the marerials uis the 1960
school year. Each of the teachers had agreed to participate-in the

activities of one of the fifteen different centers seattered throughont
. the United States. All of the teachers affiliated Mth any one center

were to teach the same version. - .

During the schm}l vear, the teachers in a center met weekly to
compare their experiences, to compile a report for the BSCS office,
and to discuss (usually with a nearby unjversity professor present as a
tonsultant) the materials and ways to prgsent them effectively. The
centers were the means for providing BSCS with valuable feedback
and the teachers with an inservice training program.

At a second writing conference, held in the summer ofs1961, the
second trial oditions of the thfce versions were prepared. These were

Ctested in the school vear of 1961, The testing program continued

thmugh the 1962 iCh()Q{VCaI‘

Manusgrxpt for the commerciak editmn of the three versions was
written durmg the summer of 1962 and during-the 1962 school year.
All three versions were available for use in the school year 1963. Each
carried a 1963 copyright dates The blue version was cntitled Bmfugzcal
Science: Molecules to Man (Houghton-Mifflin Company); the yellow,
Biological Science: An Inquiry into Life (Harcourt Brace Jovanovich,
Inc.); and the green, High School Biology: BSCS Green Version® Rand
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McNally
both text anf Iabomtory experiments, bound togethcr or scpachly,
but sold orly in sets. Material to aid the teacher in presennng th
program is available. for each version as, are a series of tests for each
version. In addition, BSCS pf'oduced the Biology Teacher's Handbook
for use with all three versions. The Handbook contains a statement of
the philosophy of BSCS and an account of its history, as well as othcr
general information. Th?sec.ond edition of the handbook was pub—~
lished in 1970. '
The second commercial edition of each vcrsmn was pubhshed in
1968. In both the blue and the green revisions, the experimeqts were
written into the text. In the black of the blue revision there were, also,.

1973. All editions, now{have the labomtory jctivities integrated into

‘twedty additional 1nvc\§ianons BSCS again revised all editions by

‘the.text.

Ancillary materials developed undcr the auspices of BSCS include-

- a seriés of laboratory blocks, cach of which is a six-weeks m-dc:pth

studv of one mpic. a series of single topic inquiry films, each of which
is' four minutes in length and presents several biological problems;
four volumes entitled Research Problems in Bzology, each volume
containing forty unsolved problems in biological science that would
be suitable for a highly motivated student to investigate; and a series
of twenty-four pamphlets, each devoted to a single bmlogtcal topic
and published individually ovér a period of three vears from 1962 to
1965.n January 1970, an inquiry-orientedslide program was published.

By the summer of 1970, five of cight pamphlets had been published

in a serics entitled BSCS Patterns of Life Series, and three of a pro-

jected series of forty boqks had been published. The three books are
part of a s¢ries entitled BSCS Séience and Society Series. The books
in ¢his series arc on topics of interest to a large segment of socicry and

/arc written for the layperson.

Following pmudurcs similar to thmc used for developing the
three basic versions, BSCS has developed a second level course for

high school 'students entitled Biological Science: Interaction of Experi-

ments and Ideas (Prentice-Hall, Inc.) and a course for academically .
disadvantaged high school students, Biological Science:: Patterns-and
Processes (Falt, Rinehart, and Winston, Inc.). BSCS has sISﬁ developed
two sets of materials for mentally handicapped students.

BSCS has given free permission for use-of its materials to tcams
of biologists and educators abroad if they will adapt the materials to’

: A
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their own biological epvironment, their own culturc afd their own
.educational orgamzanon Adaptations of BSCS materials have been
produced in more than ﬁft}acountrxcs and in twenty lanfuages.

BSCS decided that a'curriculum study group should r\:mané in
continuous existence msteagﬁof phasing out, as had several of the gtudy
groups. ’l;hc National Science Foundation, thé major ‘source. of funds -
for producing BSCS materials, felt its responsxbxhty to science educa-
tion did not include indefinite support of an organization such’as
BSCS. BSCS.and NSF agreed upon a plah by, which NSF funding was
reduced and NSF gradually termjnated jts interests in BSCS materials.

*The royalties SCS received from the dxsmbunon of its materials has
enabled it to convert from a foundation- spunsorcd project to a non-
profit educational corporation. |3, 16, 22]

»

5. Earta Science CurricuLuM Project © o
Following s#ne preliminary study, the Earth Science Currlculum ‘
Project (ESCP), sponsored by the American Geological Institute
(AGI) and financed by NSF, held a conference in the summer of
1963. The conferces were sRhwadsts from the various ficlds of earth
science and science educatopf™ Their task was to prepare ‘an outline
for a ninth-grade earth scigfice program. L . o

The first writing cduferenice was held inhe summer of 1964
and the materials produced at .the conference Wike tested the follow-
ing school year. Thé materials were revised dijfing the summer of
1965 and were tested during the 1965-66 school year. Manuscript for
the . third. and final versjgn, the commercial version, was prepared
during the spring andstimmier of 1966, The text entitled Investigating
the Earth, and the réacher’s guideq were publishcd undel}a 1967 copy-
right by Houghton-Mifflin and revised in 1972,

Additional resource material for the teacher includes the Geology
and Earth Sciences Sourcebook for Elementary and Secondary Schools
produced by AGI prior to the establishment® of ESCP; a Reference
Series of pamphlets presenting the various kind§ of resource.assiStance
availaple to earth science teachers; and three of a series of field study
guides. '

J Investigating t v Earth is an interdisciplinary science text. Material
~from the fields of astronomy, geology, geography, oceanography, and
. mheteorology is included, as is material from the fields of geochemistry,
geophysics, and space physics. In addition, material from the areas of
biology, chemistry, mathematics, and physics is used as needed.

S
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(Behavxoral themes, concept themes, and “an hlstoncsl theme*have

B

v been Woven through I'.vweptzgang the Emh. . N
¢ \ :

The bebafworal themes a’ ne attitudes a'rzd abilities tbaz‘ the studem
should develop+as a result of ‘the folirse. The conceptusl themés relate
primarily to the major prmcrp’fe_f zmdqumg earth scignce; they are”
content theges the student should come to understand. The bétarzcaﬂ

stheme exgphasizes tbe e{eifelopmeﬂt of earth science. [1¥]
K} i

Th{: bchavxma! themes (can also be called pracesses*or mtcly:c:t‘ual
skills) are science as inquiry, comprehiension of scale, and predmtmn.
The mnu.ptml schemes are universality -of change, flow of energy. in’
_ the universe, adjustment to enyironmental change; congervation of
mass and energy*in the’ dmi‘x}p carth systems in space and time, and
uniformity of process:-a"key to interpreting the past. The historical
theme is stated & historical dcvclopmen{, and presenm\t:on

. The. Rboratory investigations are integrited into the text, Thay
ar,c designed to“give the student opportunities to be z-thinker, a
}nnovator an inquirer, and a dxscc)verer In some of the investigations; .
students use the natural world dlrectlv in others, they use labaratory
equxpment and insfruments (kits are avmlable for purchase that corre-
late with the laboratory activities); and in still others, they use models
and/or-data that are pmwded ( '

On April 1, 1970, major federal funding of ,FSCP was terminated.
. However, quf‘ﬁcxem funds have been provided to finance the cqmpl lerthn
of a pamphlet series, a reference series, and a fiip series, and to finanee
for a limited time the contintation’of certainyServices(’such .'as ﬁiling
requests for mformmcm and free materials. .

Fcelm'g«t}nt the task .m;gnqd to ESCP-— nnprm ement of education .
in the earth sciencess-had just begun, ‘AGI in conjunction with the
P;(SCP staff st.u:te‘ two mbrc pragrams, the Farth Science Teacher
Preparation Project (ESTPP) and the Favironmental Studies Rroject
(ES)." Both were charged with the task of improving educdyion in
earth sciences. FST Pfﬂnnunzmtcd its efforts on the preserviceg cdu-
cation of mrt 1 science teachers. ES, recognizing that every student is
in an mixmnmt.nt believed every student ¢an learn from that environ-
‘ment. }herefore, in ES materials, three environments were considered:
thc inner environment of the student, the student’s immediate environ-
ment, and t.l‘ global environment. ES has concentrated on publishing
task cards in these arcas for individual use by the student.

~In 1973, the pm}}ct, under the name. of Fgrth Science Fducational
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. - Program, moved its headguarters from the University of Color;dot;t,ﬁ. .
Boulder to Fvergreen College, Olympia{, Washington. {14, 16,271 .
AN ; 7 ‘.; : : .‘ A - ; .
. s . ~ - -
« -~ 6. Harvarp Projeyr PHysICS o ' .
' _Tn 1962 -James\ Rutherford, 2 high school physics teacher (now .
* Chairman ‘of the Science Education Department of New York Uni- * " .
versity and past president of the National Science Teachers Associ-
ation), invited Gerald €oltofy, a physicist at Harvard University, and -’
Fletcher Watson, a science educator at Harvard University, to join -
him in developing a new high school physics course. Guided by the
story ling and the objectives of Holton's college text, Introduction to
Concepts and Theories in Physical Science, the collaborators prepared °*
a course outline and some instructional materials. They secured fund-
ing from the Carnegie Corporation to- field test the materials. The
successful field test of the materials and the nterest of :the NSF in
the financing of the devilopment of anggher  high school physics
course were among the stimuli that triggered the fornmation of Harvard
Project Physics (HPP) in 1964. The three collaborators became the * «F

directors of theproject. . . %
A In certain aspects, Project Physics differs markedly from the high ,
hool science courses developed by other study groups; hpwev%e; v
* " the procedures used for developing the course were similar to tho

used by other study groups.

The directors chose to develop a course in which physics is
depicted in its historical and cultural setting. They, also, chost to
develop a physics course, that would be attractive to a large number
of high schoo! students. The- dircctors assumed that students will differ
in learning skills and capabilities. They, also, assumed high school
physics teacherswill differ in training, in philosophy of science edu-

 cation, and in style of teaching. Tor accommodate for these differences,
. the directors chose a ﬁmlt‘i-media program.
Student materials for Project Physics include a text, handbooks,
‘laboratory eqGipment, programmed instruction. booklets, tests, film -
. Joops, films, overhead transparencies, and books of selected readings.
The text, consisting of six units, is a ¥ptematic guide for the student.
It is needed to teach the course, but the course cannot be properly
¢ taught using only the text. At the end of each unit is a stady guide
containing many different kinds of items from which students can
choose those that will be most htlpful to them in learning physics.
There is a handbook for each unit which contains the experiments,
~ " . ‘ R ‘ -~
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«  "films. Each of these films accurately portrays some of the social, cul-
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‘additional actjvities or investigations students may do on their-own,

and notes on the film loops. ’ \ -

-~ h .
+ HPP developed forty-eight film loops. In thc‘ma}oritgr of these,

" students hawe to take data from the projecsed images as they view them

and then analyze the data. In addition, HPP has produced three sound

tural, psychological, and historical aspects of scientific work:
. Teacher materials for Project Physics include a teacher resource

book and teacher briefing films. The teacher briefing films, of which
there aré twenty-one, portray methods and styles of teaching Project

. Physiss in addition to the management of equipment, HPP does not

intend for these films to substitute for tcacher training institutes. [16, 241
A second edition of Project Physics was published in 19‘75.

.
~

7. Excinpening CondBprs CurricuLum Project * '

Jhe Man-Made World was developed by the Engincering Con-
cepts Curriculum Project (ECCP) based at the Polytechnic Institute of
Brooklyn. The program consists of a textbook, labgratory manual, and
teacher’s manual. Basic contributions to the textbook and laboratory

many«l were made by scientists aqd engineers from Bell Telephone -

aboratorics, International Business Machiney Corporation, the Johns
Hopkins University, Massachusetts Institute of Technology, Purdue
University, and the Polytechnic Institate of Brooklyn. The teacher’s
manual was prepared by a group of high school teachers in consulta-
tion with the authors of the text and lahoratory manual.
The material was tested in twenty-cight high schoo® in the school

schools. Further testing was conducted ‘in gHe schoo! vear of 1968..
Commercial - publications (McGraw-Hill Bdok Company) of part of
the program carry a 1968 copyright date; others carry a“1969 date.
A second edition was published in’ 19§1. From the evaluation program
conducted by the staff of FCCP, the staff has concluded that students
in grades 10, 11, and 12 should be able to understand the concepts in
the course, that two vears of mathematics is an adequate prerequisite
for the course, and th.%t boys and girls can do equally as well in the
he¢ same academic capabilities. .

The developers of The Man-Made World have chosen to present
relevant problems—problems relevant to the technological wo?i in
which humans live today, such as rbsing a police car througlf city
streets. The problem is studied first; then the system f()rﬂsolving the

. | V.
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problem is presented; and finally the prim’:iplc on which the system
is based is introduced. Hopefully the course will-h#lp a student to
understand’ how man-made devices can be used to serve humans and
how technology can' be used to solve‘sqmesckf today’s most pressing
social problgms. - .

YWhen commercial publishers of science textbooks widely - used

_ in the 1950s revised these textbooks in the 1960s angd 70s, they- in--

_corporated into their books, usually in modified form, some of the
features. introduced into or stressed in science “programs developed
by th§curriculum reform groups. [16, 24] o -

-

Reform of the elementary and junior bigh school science curricila _

.The typical elementary science series on the markgt in the 1950s
had been construgted by =electing a set of science topjcs thought to
be suitable for children and developing the topics on the' basis of either
the “spiral” or “block” approach. Experiments included in the text-
books were frequently activifies, such as constructing a compass -of

making an electric motor. Although most children enjoyed doing the
activities, scientists felt ‘that the, activities had little relation to what

scientists actually do. S : .
As theShigh school science courses being developed began to meet
with success in the trial schools, concern grew over the elementary
. school and junior high school science curricula. In 1960 the Armerican
Association for the Advancement of Science (AAAS), with financial
support from the National Science Foundation, sponsored three re-

" gional conferences to determine whether the nation should un8ertake
a major effort to improve the elementary school science curriculum,

The' membership of each conference included teachers, school ad-
ministrators, science educators, a'nd_sc'rentists. ‘ R
. . l/
The conferences reached the following conclusions: Instruction
in science should be a reqular part of the curriculum from kindergarten
to grade mine vand.beyond, but the conference considered only these

grades), a major effort should be wzdxiaken, and this effort should

involve improving both course materials\and classroom teaching. [17]

The participants agneed that science, ?%zg':luding its concepts and
methods of inquiry, could be taught to children in dvays that are con-
sistent with the meaning and spirit of modern science. [20]

-+
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" Among the groups Set up to develop elementary science mavegials
were the Commission on Science Education, established in May ¥962
bv AAAS and.the School Curriculum Improvement Study. (SCIS),
established in the winter of 1962 by Robert Karplus, a professor of
theoretical physics at the University of . California in Bcrkq]ey The
Flementary-Science Study (ESS) had been launched in"1960 by ESL,
whxch had expanded since its establiskment in 1958 into areas of subject
matter other than high school physics. The work of each of these
udy groups, as well as the work of another clementary science
&c))ect and the work of sig ~junior high school curriculum (projects
are briefly described in the remainder bf this section. [20, 271

y
1. ELEMENTARY Sur:‘ﬁus ProyECTS! .
A. Commission on Science Education. Under the direction of -
the Commission on Science Fducation, scientiswm, science educators, J
and teachers developed Science—A Process Approach (3—APA), a
science program for kindergarten through, grade 6. The primary geal
of the program is for children to become skilled in using the processes
considered to be fundamental to all sciemees. )
~ In kindergarten through grade 3, the children work with eight
basic prdcesses: observmg, classifying, measuring, communicaﬁ‘ng, in-
ferring, predicting, using spage/time relations, and using numbers.
In grades 48 emphasis is placed upon ‘five integrated, processes that
are rooted in the hasic processes: formulating hypotheses, conrrolling
variables, interpreting data, defining operationally, and experimenting.
Because thc-—ebi)g\ to use the processes of science js the primary
goal of the program,‘rarely are children asked to learn partxcular facts
or principles. \Rather, they are expected to learn such. things as how to
observe solid objects and their movements and how to classify liquids.
The content serves as the vehicle for teaching the processes. The distri-
bution of content chosen from the various fields of science is as
follows: physical sciences, 40 percent, lifé sciences, 25 percent; mathe-
i matics, 18 percent; earth scxences, 10 percent; and social and be-
havioral sciences, 7 percent.
The) processes may be considered intellectual skills. The develop-
ment of an intellectual skill is from the concrete and specific to the
bstract and general. This progression is thought to depend upon the
f‘/:ccumuiatcd effects of learning a considerable variety of relatively
concrete principles

\
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-. According to Rokert Gagné, the American psychologist who
identified the paocesses taughs in’ Sgjence—dA Pracess Approach, each
' process consists of a hierarchy of{ subskills and no subskill can be -
learned. effectively until those below it in the Rierarchy. have been
mastered. Accordingly, a hierarchy of subskills was buile for each of
. the processes. Th;ﬁg;rtarchics form the framework of Sciemce—A.
] Provess Approgch and the rationale for selecting artck,ordcring the
sdquénce of exercises making up the pro ) :
~ No student text was written for g*gixsn‘pz:ogram. Instead, the
;" exergises, which make up the teacher’s guide, were™written as instruc-
tions for the teacher. A special effort was made during the trial period
. to control Ahe difficulty of the exercises. The aim of the project was
-~ TYhat#0 pgcent of the students should achieve 90 percent of the stated
objectives. Appraisals, which a¥e built into each of the exercises, are
‘based on,the behavioral objectives stated. in the exercise and may be
used by the teachgr to measure the achievement of students.
Much effort has been expended by the project in teacher prepara- "
tion. Most elerfientary teachers need training in the processes of scitnce,
ignce content, and techgiques for teaching the program. The com-
mercial publisher of 8—APA is Ginn and Company, Xerox Educational
« " Division. [20, 23] o ' ‘
A revision of Science—A Process Approach has been completed
(Ginn,and Gimpany, 1974). S—APA II, as it is designated, continues
the emphasis on the processes of science.. The program format has
been altered to a modular format. These modules carry no grade
level designation, If the program is begun in the kindergarten, then
12-15 modules are normally recommended per year. The total pro-
gram is_‘fconstit'{mcdnf 105 modules. The contents of each module are
- stored in a labeled drawer. Clusters of modules ge packaged" in a
“Modpod.” . '
S—APA I, according to the publisher, offers greater choice of
contcnrimd greater sequence planning flexibility. While over-all topics
«and activities have undergone change, bebavioral objectives have not”
»  The ravised program also offers more opportunity for self-teaching
" and individ@alization, The program is available as a total system, by’
grade-level sets, by learning clusters, or by individual modules, thus
offering greater flexibility, S
' B. Science Curriculum Tmprovemrent Study. The Science Cur-
riculum Improvement Study (SCIS) project, located at The University
of California,”Léwrenge Hall of Science, has developed sequential,
but ungraded, physi;nL} science and life science units for use in an

o ]
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elementary science program for kindergarten through grade 6. Each
unit consists of a teacher’s guide, a kit of materials, and usually, 2
‘student booklet. SCIS believes that “the early years of school should
provide a’};xig}ﬂy,'divexjsiﬁed'. program. based heavily on concrete ex-
periences” and that “the concrete experiences must be presented in a
- context that hélps to build a conceptual framework for operations.
with abstractions.” SCIS also bélieves that “to be able to use informa-
tion obtained by “others, to benefit from th# reading of textbooks and
“other references that present information in ‘abstract form, the indi-
vidual must have a conceptual structure and a means of communication
that gnable him to interpret the inforimation as though he had obtained
_it himself.” SCIS calls “this functional understanding of scientific
concepts ‘scientific literacy.”” [20] SCIS sees scientific literacy as its
basic ‘goal. To attain this goal *SCIS blends content, process, and atti-
tude in its units. Attitude is considered to be the deve}opmcnt of 2
free and positive approach toward science.
The content is built around major. scientific concepts with inter-
. action serving as the pivotal concept. Four major scientific concepts—
‘ matter, energy, organism, and ecosystem—are used to give depth to
the concept of interaction. :

SCIS has singled. out four analytical tools ( process—orxented con-
cepts) as being basic to the ability to pose and interpret problems in
scientific investigations. They are: property—to be used-by a child
to describe an object or a concept; reference frame—to show a child
the relativity of all properties to each other and to demonstrate that
more than one description or viewpoint mav be correct; system—to
help a child isolate related objects of interest and thereby to“pinpoint
where interaction occurs, and scientific model (a2 mental image of a
real wstcm)—to lead a child from evidence of an interaction to a®
hvpothesized explanation of the parts of the system. The scieatific
and the precess-oriented concepts and the physical and intellectual
involvement of a child in his or her environment constitute the frame-
work upon which the SCIS program is built.

In addition, SCIS structured the program on the levels related to
three of the four developmental stages of a child’s thinking, as de-
scribed in the work of J&in Piaget, a Swiss epistemologist. The first
level involves a child’s transition from the preoperational to the
concrete operational stage. The second level is the concrete operational
stage. The third level involves a child’s transition from the concrete
operational stage to the stage of formal reasoning.

A teacher of a SCIS unit plays two roles. When he or she is intro-
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ducing a concept, he or she directs the class. When the students are
working- individually or in small groups on their own experiments,
the teacher serves as an observer. who listens to each child and notices
how well they .are progressing in an ‘mvestigation and as a guide who
Jeads them to see the relationship of their findings to the sciendfic
concepts. The commercal publisher of SCIS is the Rgnd McNally
Company. [2Q] ) ‘ ~

SCIS has successfully adapted many of ‘its units for use by blin
students. In addition,. the Lawrcnqe Hall of Science has developed a
program entitled Ouzdoor Biology Instructional. Strategies (OBIS).
OBIS consists of a series of individualized modules in outdoor edu-
cation for middle-grade students. S A

C. Elementary Science Study. The -Elementary Science Study
(ESS) project developed investigative, open-ended units for kinder- -
garten through grade 8. A school may use ESS units to supplement
its science program, or it may build its basic science program from
FSS units. FSS has net planned its units sequentially. Rather it takes
the position that a school should work out its own s?quence based |
on its own objectives. ’

The units tend fo be very flexible. They can be used for varying.
lengths of time and in a range of grades. Several units l2nd themselves
to application in social studies and mathemartics as well as science.  *.

There is a teacher’s guide for each unit, but there are no student

. texts. For most units there is a package of materials and/or a class kit
for 30 students, or.a teacher kit and a student kit for 6 students. Some
units contain only a- teacher’s guide. These guides suggest Student
activities utilizing common materials that can be obtained locally. For

certain units there are also student sheets, sets of illustrations, or work-
sheets. Film loops and $ome 16-mm films have been produced to
accompany certain units. ESS units are not based on a}pcciﬁc theary

~ of how children learn, or on the logical structure-of a scipline, or on .
any socictal need. Instead, ESS has used student involvement as the _*
basis for its units, Whether or pot a studear will become involved in
an FSS unit is determined to a large~€xtent-by how children respond
to the material during the developmental stage of the unit. In FSS
units, a child works with, things, for ESS feels that things entourage
children to ask questions and to find their own answers to their ques-
‘tons. ESS also tries to create situations in which children need to
talk to each other. ‘ ' . :

A teacher of an ESS unit must believe that children learn best
from their own activity. The teacher serves as a consultant and as a

22 .
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gmde domg those thmgs for chxldrcn that thcy cannbt do for
themselves.

ESS mmaterials are bemg pubhshed by the Webster Division of
McGraw-Hill Book Company [23}1 Currently the publisher is re-
editing portions of certain teacher’s guides adding insights on classrpom
management and methodology. In addition, somg new units are being

produced by the publisher along the ESS format.” .,

< D. Conceptually Oriented Program in-Elementary Science. The
Conceptually Oriented Program in Elementary Science (COPES)
project, based at New York University, began in the- middle 1960s as
a pilot study.for investigating the feasibility of constructing elementary
science materials around a conceptual scheme, The principle of the
conservation of energy was the scheme used in the pilot study. With
the success of this study, COPES began the development of an ele-
" mentary stience program for kmdergﬁrtcn through grade 6, based on
conceptual schemes. .

In the material for kindergarten through grade 2, COPES developed
seven introductory concepts. Each concept is related to one of three
fundamental ideas: Descriptions of Matter and Fnergy, aster and
Energy Interactions, and Variability. For example, the introductory
concept, ““all objects can be characterized either as living or nonh#ﬁlg,
is related to the fundamental idea listed

The introductory concepts are basic to the development of the
conceptual schemes. In addition, nine skills selected for development
throughout the seven-yéar curriculum are all introduced at the K-2
level. The skills are: apatyeing, classifying, communicating, ‘experi-
" menting, interpreting, mathematical reasonmg, mmsurmg, obsetving,
and predicting. .

Five'interrelated conceptual schemes form the core of the program ‘

~ for grades 3-6. They are: the-structural units of the universe, inter-
action and change, the  conservation of energy, the degradation of
energy, and the statistical view of nature. COPES believes that long
- after students have forgotten.the facts they have learned, they will

remember the conceptual scheres and will retain some feeling for the

nature of science. Fquipment for the program is mnexpensive, and
teacher’s guides for K—6 are available from COPES, New York Uni-
versity. [10, 23] : .

2.. Minpre ScHoor/ Juntor HieH Scioor ScieNce Projecrs:
A. Introductory Physical Science. By 1963 it had become ap-
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"4 Hmary of &nncuﬁmemgf: . .
| parent that many of the high school students ensolled in PSSC physigp
and in trial classes of CBA or CHEM Study chemistry lacked the
~ intellectual -and/or the mathematical skills required for satisfactory
perfonnancc in these co Primarily to eliminate the defigencies, a

junior high school physical science course,” Introductory Physical - . ;

. Science (IPS), was develgped in much the same way as the PSSC
program had been develppéd. A group of scientists gnd science teachers
wrote, tested, and then revised the material: Four 'years later. it was-

" published by a commercial publisher. Uri Haber-Schaim, a physicist

. on the staff of Educational Services Incorporated (ESI), guxdcd its
development. ‘

The IPS qpurse is laboratory—onented thh the mvmganons
written into the textbook. The investigations were designed so that
they can be performed in a classroom cqmppcd swith ﬁat—toh.dsks

" and a sink. The student’s Iaboratory notebook is a wire-bound book -
of blank sheets of quadrille paper. Because numbers of teachers foung
- that their students needed gnidance, a notebool gontaining mst.ructm#s- '
has been published independentty of the: program.

As in CBA chemistry, a story life runs through the 1PS course.
_ In IPS studgnts first investigate mass, one of the properties of matter.
) - This investigatjon pa ﬁ;sthe way for them to investifate a second
property of process is continued unti! students, have
worked their way thmugh a series of investigations on the propcmes
of inatter and have acquired sufﬁcxent background to bc introduced to
the atomit model.
. The-course was designed both for those students who pldy
take hiology, chem:stry and/or phys:cs, and’ those who plan to ke
only biclogy. It is usually taught in either the eighth or ninth grade;
however, some schools use IPS as a terminal science course in the
. senior high school. The p ogram is published by Prmnce-thl
Inc. [16, 27]

B. Physical Science Il. In 1967, ESI mcrged with the Institute
for Educational Innovation (IE1) to form Fducational Development’
Center, Incorporated (EDC). EDC is one of the twenty regional
laboratories authorized in the Elementagy and Sccondz.ry Educatmn
Act of 1965. '

" Under ghe direction of Uri Haber-Schaim of EDC, a sccond :
course in ysxcal science entitled Physical Science I (PS 1) was .
developed. It is designed as a sequel to 1PS and is jntended for high

. . school students who have taken the IPS course.” L
Twc major topics were chosen for the PS II course.. One topxc
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dmls with some of the fundamenmls of the chemistry and phys.lcs

of clectric charge, the other with forms of cncrgy and conservation of

_.‘ene.rgy 'I‘hcstaryhncoftthSHcaursexs tonthsetopxcsand .

is a continuation of the story line of the IPS dbiirse.

The dcvelopcrs of the PS II course realize that a- twn—yc;zr scqucnée '"

of physical science is not now part of the standard scjence curriculum

* in American schpols. They believe, however, that the basis for our

present sequence of high school science courses is'no longer valid.
They sce the IPS-PS II combination ss g possible foundation for several
sequences, ranging from IPS, PS II, and bxology to IPS, PS II, physics
and/or chemistry, bxology, and a sccond year’ of bxology or earth
science. [23]

C. Time, Space, and M:h:ter The junior’ i'ugh school scierice’

]

pragmm entitled Time, Space, and Matter had i ifs origin in the summer * -

of 1962 during the Elemcntary Science Suiimer Study session con-

ducted by Educatiorfal Services Incorporatcd The projedt was trans- _

ferred to Princeton Umvcrs:ty in April"1963 and was named the

Secondary Schdol Science Project. In 1968, the project became affili-
ated with Rutgers, Thc State University of New Jersey.

Tirze, Space, and Matter is made up of nine interrelated i mvstiga- '

tions that have been designed to enable the student to learn some--
thing about the nature and history of the physical world through
direct observation end inference. A story line built around the themes

of time, space, zm\d mattge-provides contmuxty from one investigation -

to the next and incorporates material into the course from the disci-

“plines of astronomy, chemistry, geblogy, mathematics and physics.-

Each teacher folio, one for each ivestigation, contains an over-
view of the investifration, a list of the basic ideas that the investigation

* is designed to present, a list of equipment and supplies, suggestions fof

the allocation of time, and iristructions for presenting the investigation.
Students record thefr observations and their interpreration of theu'
observations in a record book, originally a book of blank pages. As
they make subsequent observations and interpretations, they. refine

" what they have written. They coffinue to use the knowledge and

‘skills they have acquired in succestive m\rcsnganons The cqurse is,
desxgned in this way so that students expesighce the i mvcsnganvc nature
' of science and learn to think of science as an ongoing activity.  °

For each iabomtory investigation there is a student investigation

provides a ‘source of observations that studerits' would not ordinarily
be able to ‘make themsclves, Furthermore, the student may refer to
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the Science Reading. Series. Some of the books in the series psovide
accounts 'of important observations,” interpretations, and experiments
.in the words of the people who made them; other books provide
background miaterial. Each of the books is correlated with an ‘in- -
‘vestigation. - . N .

~ The.teacher acts as a guide and as an active collaborator with.
the ‘students. To play this role, he or she must ynderstand the undee-

lying philosophy of the course and be familiar with the sequence of -

the investigations and the laboratory procedures. Even though the

teacher folios were developed. to assist the teacher id presenting Timte, T

Space, aud Matter, it is strongly recommended that teachers attend 2
training program specially designed for those who plan to- teach the
course for the first time. ' . .
Tt is unlikely that any class can cover ifi one year all the material
outlined in the teacher folios. Each teacher will have to make a
_ riumber of ¢hoices, and in so doing it is hoped that he or she will
develop the curriculum best suited for fulfilling his or her objettives.
" A teacher may choose to stress certain investigations or to teach one
_ - of “several, series of investigations that form a logical, self-contained
. ~ sequence. [17] . . A
' . D: The University of Illinois Elementary School Science Project.
The program, written'by professional astronomers and educators, i
ffn@d on more than six years of classroom experimentation. It is inter-
. disciplinary, drawing upon. mathematics, physics, geophysics, and
physical chemistry to develop understandings basic to astronomy. The
. program introduces physical principles that are applicable to the study
of astronomy and emphasizes how astronomers have used these physi-
cal principles and their observations of celestial bodies to build con-
ceptual schemes. ) - ‘ :
.The Elementary School Science Project consists of six sequential
. and progressively more difficult books in astronomy. The books may
be correlated with iny basic science ‘series in grades 5-9, or the six
books may be used as% year course in astronomy at the junior high
school level. [23] : - P g
E. Interaction Science Curriculum Project. - After extensive class-
room testing over a three-year period, Interaction of Matter & Energy
(IMF), a physical science program for grade 8 or 9, was published -in
- 1968 by Rand McNally and Compatty. It was the first of a series of
three junior high school courses to be developed by a commercial
publisher using the procedure followed by the federally financed
projects. The authors; working together as a writing team, pkepared
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(cxpcnmenml editions which were used in classrooms throughout the
country. Based on feedback gathered during the trial period, thc ex-

perimental materials were revised for publication.

IME was designed to articulate between the elementary asd’

secondary school science programs dcvclopcd by federally financed,
study groups. It provides the student with opportusities tq dcvelop
scigntific skills and atdpudes. In the laboratory, students conduct
investgations, learning to collect and intexpret their own’ experimental
data and to construct generalizations frOdm their interprétationst A

teacher’s edition and achievement tests accompany the studemt cdition.

. The Interaction Sciénce Curriculum Project has completed a
second zad a third courée for its junior high school.series; Immxct;an
of Man & the Biosphere (IMB) was pubhshed in 1970 d Interaction -

of Earth and Time (IET) wys published in 1972." [17

F. Intermediate Science Curriculum Study. Probing tbs Natural

‘World is the title of the laboratory-centered junior high science pro-

gram develaped by the Intermediate Science Curriculum Study (ISCS)
of The Florida State University. ISCS materials have been written to
give the student a sequence of content and cxpcncnccs that will enable -
him or her to understgnd the nature of modem science and the way
$cientific knowledgc is gathercd ' ‘

The content of level I is organized around the theme of energy,
its forms and chdracteristics. Measurement and operational defirftion
are the proces;s‘f}j:ressed. As defined by ISCS, an operational defigition
describes quantities in terms of how they can be detected and m
The organizing theme for level II is matter, its composition and be-

" havior. In this level the process of model building is emphasized. Con-
' ‘tent for level III is made up of a series of independent and relatively

unstructured problem situations selected primarily from the biological
and earth sciences. As the student investigates each problem, he or she
utilizes the science concepts and investigative skills acquired at levels

I and Il The processes of experimentation and investigation. are

emphasized in level II1.

The activities for each: of the three years are carefully scqucnccd
to provide a story line for the ‘student to follow. Early in the three-
year sequence, students are guided in setting up the riceded equipment
and in interpreting their obseryations and dita. As they proceed
through the program, they are \ft more and more on their own.

Not only was the ISCS desxgned so each successive level builds

* on the previous level or levels, but it is also designed for individualized
science instruction, Muchi of the student’s work is done independently,

\ R
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with the teacher- -giving individual gmdance s s he or she moves amOng' o

~ the students. Each students sets his or her own learning pace and thg

difficulty of the material is automancaﬂy ad;ustcd to individual ability.

Departures from the story lige, called excursions, have also been -

&evclopcd ‘by r.hc ISCS project. Excursips are designed ‘'to provide
additional work on a given topic or a greater challenge for the more
‘capable student. By careful selection of excursions, ISCS, teachers can |

design a multitrack program $uited te their own.studedts, ISCS ma- .

terials are pubhshed by the Silver Burdett Company. [23]

An upward extension-of ISCS has been d d at Florida State *

Umvcrsxt.y entitled Indwzduaixzed Science Instructional Systems (ISIS).
Various minicourses are being .or have been developed.so that a hxgh
school can plan its science program by selecung certain ones, ISIS is
~ published by Ginn and Company (Xerox Ed;xcatmnal RQivision). ,

Several additional programs have been deveiépcdm recent years;,

* some stll undergoing refinements at the present time, At the ele- -
mentary level these-include Individualized Science (1S), developed at’
the Research and Development Center of the University of Pitsburgh
(commercial producer, .Imperial intcrnatxonal Learning “Corporation,
. Kankakee, mmms)"{zs} and the Elementary School Sciences Program
_(ESSP) being developed by Biological Sciences Curriculum Study
(commercial publisher, J. B. Lippincott Companv) (41 '

At the middle school level, BSCS is in the process of developing a
Human Sciences Program (HSP). This program is being designed as
a three year middle school séquence. No commercial ‘publisher has as
yet been designated. [4]

In addition to the elementary and middle school programs, BSCS |
is also developing materials for Special Education. Me Now, for 11-13
year olds, has been completed, and Me and My Environment, for
13-16 year olds, is nearing completion. In the planming stages i§. M¢
in the Future which will feature career selection”emphasis, Hubbard -
Scientific Company iss publishing the first two Special Education
programs. [4]

_ - : i .
Summatzon of the work of the study graups . \
in the late 19505 and the 1960s * - © S

1. CONTRIBUTIONS T0 SCIENCE EDUCATION BY THE STUDY GRroups
What contributions—contributions that should be considered
when planning a science curriculum for the 1970s and 1980s—did the
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, ‘study gmnps (or. pm;:cts) mzkc to smcnce cducanon> First, the smdy
-groups perccived science as 2 way of srudyidg the phenomena of nature
'in order to develop a better understanding of nature. To study nature,

scientists make observations. From their observations™ they gather
facts—the word fact denoting information guthered from repeated

. agreement of observations, and therefore,’ having 2 high degree of
credibility, ‘With the facts, sciéntists formiulate a hypothesis or’a
theory, a tentative explanation of these facts. Then they make pre=

-dictions based on the hypothesis or theory. If they can verify the '
- predictions, they will have additional fatts to 5upport their premise.
If they camiMot verify’ the predictions, they Inust revise, remodel, or -

on occasion, discard their originsl hypothesis or theory.

S N | AHmmyd}CwmukmCﬁngu-

The information that the scientist gathers usualfy is orgumzcd

_ logically withair wmmly known information. Newly- acquired infor-
_ mation frequentdy is fitted into an existing organizatjort, which may be

called a conEeptual framework. Somgtimes new information forces a

- slight modification in the existing framework. Theconceptual frame-
v work of a scxcnnﬁc discipline is oftcn rcferrcd to as the structure of the

discipline.

How gjd the study groups of the 19605 ‘construct science pro-

grams that enabled a student to gather mfompnon, formula:e‘hypothc—
ses or theories, and make predictions for testing hypotheses or theories
just as a working scientist.does? In most of the science curricula
developed bv study groups, a number of conceptual schemes were
chosen to serve as the ’fmmework of the program. The “genetic
continuity of life” and “the conservation of matter” are two examples

of a conceptual scheme. Inquiry- type activities in which the student- -

~ solves a problem by conducting an mvestxgauon are used in devclopxng

each conceptyal schemé. = ’

As a scxer{nst "makes observations and interprets data,.he or sHE”

uses certain scientific processes, such_as measurement and inference,
and uses the process of communication to report findings' to other

‘scientists. In vary;mg degrees, the study groups have stressed the

processes of science. In some programs the student is encouraged to
communicate findings to his or her classmates, to compare results with

* them, and to defend a position hc or she hafs taken by c:u‘ryihg" out

further investigations.
The study groups made scvera} ontributions to science cducanon

~ Perhaps their most important contfibution was the construction of
science programs that enable students through acsive participation to -

develop an understanding of the nature of science. To-construct these

CN ;
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A im@s of programs the study groups used conceptual schemes and
. inquiry-type activities; they emphasized scientific processes. ° -
" Second, to construct a program for pfesenting science as 2
scientist sees it, the study groups envisioned. the teacher and the
student functioning in different ways than they did in a traditional
program. During most if not all of the time, the teacher of a program
* developed by a projegt is 2 guide, a consultant, and a pacesetter; the
student is involved actively in the program. The attention of both
the teacher and thg student is directed toward the yriderstanding of
cogeepts instead of Yhe memorizatipn of facts. A-second contribution
~ of the st?dy groups to's<ience education was, therefore, the develop-
_ ment of a new role for the-teacher and the student. :
" Some of the prjects have drawn attention to the desirability of
:giting behavioral objectives for each lessofi or ‘unit. Behavioral
jectives establish clear-cut goals; they cnable: both a teacher and a
student to identify just what it is that the student is to Jearn or be able
to do at the completion of a given lesson or unit. For the teacher,

behavioral objectives alsg serve as a guide in constructing evaluation - .

‘jtems with high content validity. The use of behavioral objectives was
a third contribution to science education. _

Most of the study groups have developed complete. programs,
allowing the teacher to concentrate on strategy. Not all have written .-
student textbooks, but all have prepared detailed.teacher’s editions or
guides. Most study groups.have constructed a testing’ program; many )
have developed visual materials; and numbers of groups have assembled
kits of equipment and materials. Fhug, the development of the com-
plete program was a fourth contribution. IR '

The humanistic approach used in Project Physics’ and the Man-
Made World canbe considered a fifth contribution to science education
by the study groups. This approach may point the way for the next
~phase of curriculum reform in the 1970s and 1980s. [14, 17, 27]

. | , -
2., DP‘.FICEENCLE?OF THE SCIENCE PROGRANS
DEvELOPED BY,THE STUDY Groubs ’ .

What are the deficiencies of the sgience programs developed by
the study groups in the late 1950s andsithe 1960s? First, many of the
science programs were construtted as a program miight be constructed -
for pre-science majors. Many science educators have criticized this
approach and feel that science should be presented as general educatin.

30
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junior high school programs, is their failure to interest a large number
of students in science. One reason for this may be¢ that many students
find the courses to be too difficult. A second reason may be that students

do not find a.program built on. the structure of the discipline to be

inherently interesting as it was assumed the program would be..A third

reasoir may be that study groups in planmng a program did not take

into sccount a student’s previous experiences. Nor did they relate

the subject matter to the problems of contemporary life. This does

not mean that conc:pﬂ#schcmw, ingiliry-type activities, and processes
of science should be cast aside or cm%fmd less. Rather, it might

mean that contemporary problems, espefially those directly .related
. to the -student’s life, should be considefed in developing a science .

program,

An unsdlvcd problcm that may be cnnsxdc.rcd here is the pm?blcm :
of training teachers to present the new pfograms. The study groups

different style of teaching ‘than conventional courses. In order to
evaluate 2 program 'during
required teachers to attend a briefing session or a special institute

recognized that the progran%h:y were developing would require 2

(often supported biX NSF funds) beforespresenting the program for -

the first time. At the briefing session the teacher was instructed in the

philosophy of the program and in teaching techniques and content that -

ht be new. Even though most of the programs are now available
ercially, .most study groups continue to recommend special
tmmmg for teachers before they present the program for the first time.

um pro;ects of the past decade and a half created a
ferment in the pdanning of science curricula that rescued science teach-

ing from the stagnauon that had set in prior to this period; however,

federal funding of projects has practically come to a e If Wwe are
to prevent another period of stagnation in science teaching, then the
time has come to address ourselves to the future.

Planners of a K-12 science program for the coming deeade need
to concern themselves with certain major objectives:

A science program, should reftect the character of sciemce. It
should present science as"a never-ending search for information about
nature; as a continuing intellectual quest to understand nature; as 2

3
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A second dcﬁmcncy ‘found pamcularly in the high school and *

¢ dcvclopmental stages, they usually -
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product of man’s intellect based on, the assumptions that naturé is not
capriciots and that natural effects have natural causes. It should reflect

 the nature of science as viewed by ‘scientists. The undersranding of .
the nature of science that students attain quite conceivably is related
directly to the design -of the science program in which they are

_ enrolled and the manner in which the program is implemented. A new °
. program should ‘portray science 1s 2 dynamic on-going enterprise, S
continuing a pattern established by the curriculum projects.

- . < A science program should foster the development of scientifically
o and technologically knowledgeable citizens—citizens who see the dif-
~ ferenge between science (man’s search for and accumulation of
" ""knowledge about natural phenomena) and technology (the activities ' ..
; that result in the production of goods and services); citizens who ’
Wt understand the interrelationships betweeq -science gnd technology; ..
' «citizens who appreciate the impact of sc?c%&and‘ technology on the.
quality of life. . o
" In the past, two extremes have been embraced in regard to the’
inclusion of technological matter in a science program. Traditional
coursés. often stressed technology almost to the exclusion of science..
‘Many of the programs developed by study groups all but eliminated
any mention of technology. Obvicusly, neither extreme prepares the
student to. function optimally in a society built upon the interaction
M- science and technology. Citizens should not only’ be scientifically
. "literate but also technologically knowledgeable. A science program
\\f should reflect tly interaction of .science, technologyt and society.® — °

.
,

A science pragram should further the stydents® general education. .
Education from kindergarten through grade 12 is almost universally
accepted in the United States, with many locales extending this range

* to include a two-year junior college or vocational-technical school

* education. The concept”of the comprehensive high school is funda-
mentally adhered to. at the secondary level. The #ducational Policies
Commission (1961) has stated that the fithdamental purpose of educa-
tion must be.tp develop the student’s rational powers, All*of this -
underscores our be/l::?é nation in a program Of gengral education

for all citizens—a prégram thai provides the student with a broad
foundation rather than specialization in a specific subject. /
Furthefmore, if a science program istto be an effective vehicle, -

for educating students capable of functioning ably ina sclence-oriented
society, the program should concern itself with contemporary prob-
Jems, especially those problems directly related to the lives of students.

- -
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%outh of the coming decade are apt to feject a program of science
instruction that does not concern itsclf with the vital problems facing
society, for they seek involvement in’the problcms o our scientific-
technological society. For a science program to have rdcvamce for
them it should have 2 humanistic comiponent.
, The content of & science program should be cOmmensurate with
the level of cognitive readiness of the students. Considering the various .
" degrees of cogmtxvc readiness (genetic and environmental affcctat:mn)
eacountered in the elementary school per se, as well as within a
specified grade level, not only maycognitive readiness determine -
whether'a child can ledrn certain concepts and intellectual skills, but
. even more importantly, ‘the lack of cognitive readiness may adversely
affect the child's attitudes. If the child experiences fear and frustration
. in the science program, he . may develop a ldng lasting, if not
permanent, dislike of stience. Convcrsely, if the child is given experi-
ences long' after he or she is cognitively ready fog them, hc or she
-y -\ has lost in terms of time and personal satisfaction. _ .
Study groups that developed elementary science programs havc B
been well aware of the inplications of Piaget’s work. In the  develqp-
ment of their materials they have taken into account ngct’s work:
and the research studies of others concerned with the nature of the
learner and learning theory. However, some of the study groups that.
developed seience - materials for the secondary level failed to give
adequate consideration to the levels of cognitive readiness of the.
students destined to use their materials. But, consideration of the
nature of the learner cannot be ignorcd at the secondary level. While
the -_general premise of Piaget’s work is that children have reached the
stagc where they are capable of abstract reasou'ung by the time they
have reached the secondary-school level, it should not be mumcd
that all_children have arrived at this point. Furthermore, there are
obvxously degrees of abstraction ard cognitive sophistication. There
is, also, variation in the experiential backgrbund of the students. Thus, ‘
no less attention can be given to the 'nature of the learner at the
secondary-school level than at the elementary.
~ The arguments advanced above should not be construed as a plea
for easy science courses. Such a science curriculum would fail to
provide the chancngc needed to, stimulate learning. There is little
-~ - -objection to rigor in a discipline, provided the degree of rigor is
commensurate with the Logmnvc readiness, of the learner.
The abgectwes of a science program should be stated cleafly in

#
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behavioral terms and should be drmm frcmz the cogmm.:e psycbo—
. motor, agd affective domuains. While the debate concerning the merits
of beha objectives continues, and by all indications will not
- abate in the near future, it is certainly obvious to the discerning edu-
cator that the lack of weli—d:ﬁned ob;cctxvs can rcducc the effective-
ness of ascience program. - '

Most, if not all, of the study groups and, in recent years, com-
‘mercial publishers as well have made a conscious effort to state clearly
the philosophy of their programs so teachers might present the pro- *
grams in the manner envisioned by the plannexs. Thcsc groups have
conducted workshops and inservice training institutes to acquaint
teachers who will be using thcu' materials with the philosophy behind
their program. -

The necessity, for such trainigg sessions is almost universally
accepted. Unless teachers are thoroughly grounded in the rationale .
and the philosophy of the program thgt they are teaching, they do not

. recognize many.of its unique ch tics, characteristics that are
vital to the effectiveness of the.program. But, while this is a concetn,
another equal, if not everr greater concern, is that of lesson-by-lesson-
or day-to-day objectives. Far too often,.the content of the program .
is merely covered without any knowledge of, or any concem about °
the reasons why the material is important, what it forms a basis for, or
* what the student is to be able to -do as a result of having studied the

- material, In fact, unless students have been given the objectives in

- behavioral terms at the outset; or soon after, they may never be

certain what it is that they should have learned from the instruction. :

The cognitive domain is not our only concern. Certain manipu-
lative skills and techniques can and should be acquired by studying
science. Behavioral objectives in the psychomotor domain will state
for the teacher and the student which of these skills or techniques
should be stressed ig% given lesson. '

In addition, science educators are becoming increasingly aware
of the importance of the affective domain in a science program con-
structed to further a student’s general™education. Unless students
become cognizant of the interrelationships of science and society and
the ramifications of these -interrelationships, unless students are en-
rolled in a science program that encourages them to develop whole-
some and realistic attitudes toward their environment.and toward
human culture, society, and the indiyidual, the science program jay .
have failed to meet its most important challenge—the challenge of - -
furthering a student’s general education.

TS
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A science pragrm should be composed of a variety of com-

ponents. Even thhm 2 spemﬁc grade level, there are children with a. |
wide range of interests and abilites. To enable the teacher to plan a

- science curriculam suitable for this diverse group, the science program

‘!

should provide 2 variety of mcxllary miaterigls, Then the teacher can
exercise individual judgment in the choice of .materials and can
structure. the science curriculum in accordance with the needs of the
class. Furthermore, the program should include sufficient 9id for the
teacher, especially at the dnmcntary-school Xevd, to enahle hxm or her
to feel comfortable teachingit.  ° ‘

By choosing ' a variety of ancillary matmals and by using thc
suggestions given for varying teaching techniques, the teacher can
prevent the boredom and msultmg disinterest that often besers a: glass

-regardless of the original interest and enthusiasm. In addition, the

greater the number of different approaches used by the teacher in
presenting the material, the more likely is the student m achieve an
undcrstandmg of the content. .

. The six major objectives discussed in this part ctfﬂsntutc a ratmnale

upon which a science psogram for the coming decade might be built,
~ Such a program wwould capitalize upon the. strcngths of the ‘science

curriculd developed by the study groups and projects in the late 1950s "
and the-1960s and would at least minimjze thcu' weaknesses. [5, 7, 14,
17, 19, 30} . ‘ /
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Dcvdoped by Smdy Groups with Publishers, -
‘ . ('denocesNSFmothctfe&rdfundmmpm)
“ Grade Level _ Program " Publisher
* Elementary Level Child-Structured Lummguf o
. . Science (being developed at '
o Florids Scate University) 3
' *Conceptually Oriented Program .
in Elementary Science. (COPES) ¢ I .
.. 'Deeveloped by the staff of New C -’
“York University, involves boci: ‘ .
. process and eyneepc tesching. - . ,
) wzmm School Scignces  J.P. Lippincor
» " Program (ESSP)—A muld- aiwy
, digeiplinary program developed o
~ byBSCSforxnde—é. : : SRR
*Elementary Science Scudy’ (ESS)  Webster Division
- Developed by I, has both McGraw-Hill Book - -
* content and process base— Company
" made-up of many short units,,
- school or teacher utilizes
urtits 8 desired. ,
_ *Individualized Science (IS) Imperial Intemnoml

-~ .. L

Ammafmmmcmﬂ -

APPENDIX Sc:em:c Progrm

Developed ar the Research and Learning Corporstion
Pevelopment Center of the
University of Pittsburgh, - )
) ’ 3 . I
*Science—A Process Approach Ginn and Compeay
Developed by the AAAS with (Xerox Educad
process development being Company)
the major theme—widely used :
i many parts of the nation.,

' eScience Curriculum Improve- Rand h‘éNdly and

ment Study (SCIS) Developed Company
at the University of Califomia, ‘
4 sequential program empha- o /
sizing both content and process.
Noted for its we!l-dcvdepcd

* life science program. .

Space, Trmc, Energy, and Addison-Wesley
Mazrter (STEM) A program - Publishing Co.
commercially developed Yitiliz-

ing the work of the funded ’ 3
projects as 8 basis, g blend of :
process and coatent.

)
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’ A Hixtory of M Chasiges
+ Middle School/ .. :
S Junior High o N
. . . ’ ' " ' ‘ . .
* * Astronomy *The University of Hlincis Harper and Row
' ' . Elementary School Scence  Publishers, Inc.
‘ A Progrm (mdes 5-9) '
Earth Science ~ *Time, S:m:t, and Matter, - Webster Division,
. . Princeton and Ruqrm McGraw-Hill Book
; A -Univessities - Company R
- Life, Earth, Intcraction Series -~ ~ Rand McNally and
and Physical Intevaction of Man and tbe ’ Company
R -« Bigspbere (IMB) -
Interaction of En:b and
© Time (IET) .
Interaction of Man and , - ")
t Energy (IME) . P
' . Ideas and Investigations ~ ° Prentice-Hall, Inc. ~
d SProbing the Natural World Silver Burdette
{ISCS) Developed by the Company ‘
' . saff of Flarida Seave’ University
o ‘ ~ —q three year program. In-
, o _ -~ volves individualized work and
{ ( . ", . based on behaviaril objectives.
‘Life Science ', *Hunian Sciences Program
1 ' . (BSCS), in prepacgtion, pro-
- gram bcmg designed for -middle
school/junior high school level. o
Pi‘lywical . *Introductory Physical Science Prentice-Hall, Inc.

(IPS) Reveloped by ESI and
EDC, '

i : , *Phbysical Scs‘ence H A second - Prentice-Hali, Inc.
N level course of IPS usually used
: ) : at high school level.

High School . ‘
- Biology *Biological Science: Molecules ‘Houghtan Mifflin
: to Man (BSCS Blue Version) ~ Cdampany )
«  *Bjological Science: An Inguiry ourt Brace
, inte Life (BSCS Y:Uow ‘ ' anovich, Inc.
' ’ Version) : ,
: " ®*High School Biology BSCS Rand McNally aad
, } "~ Green Vem'% Comipany p
- L] ’ K - 37
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, A APPENDB( Sctmeﬁagrm . )
e Developed by Study Groups with Publishers
) ‘ ('dmoeuNSFoxnthufe&erdfnndmmppnn)
GradeLevel ~ Program ‘ . Publisher
3 High Schoal *Rivlogical Science: Patterits Holz, Rinchart and

“*Biological Scienci Interactioh  Prentice-Hall, Tnc.
" of Experimenis and [deas : :
( Second Course)

*BSCS Laboratory Blocks * . D.C. Heath'aod

S o, . " Company  |—.
. Chemistry *Chemical Systems (CBA Webster Dmsion.
Project) . © McGraw-Hill Book -
*CHEM Study . W.H.Freensnand
_ Revisions of CHEM Study D. C. Heath and ,
. _ , ‘ , . ‘ Com;nny, Haughm
Earth Sclence *Investigating the Edrth (ESCP) nghm Mxﬁm
Engineering *The Man-Made World (ECCP) Webster Divisiont,
g - " McGraw-Hill Baok
. . /- ‘ : Company
~ Phiysics *Pbysics (PSSC) - . D,C.Hesthaad’
" ‘ . ‘ ‘A Compmy
. ® Advanced-Topics Supplemens - D, C. Heath md
(PSSC) , Compm)'
*Project Pbysics BV ‘ Holt., Rinehart and
. Multidisciplinary
- . *Individualized Science Gint-dnd Company
o Instructional System (I1SIS) {Xerox Educational
- ', Division)
+ -
i - s
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Biological Sciences Study. BSCS Newsletter; Nos. §5 (Apnﬁ 1974),™.
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-Washington, D.C. 1969,
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14.

. Washingron, D.C. 1966,
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.COPES Newsletter. Center for Educmoml Research and Field Setvicu.
- School of Education, New York University, N.Y. 1975,

Earth Science Curriculum Project. Investigating. the Earth, Teachers Gmde.
Houghtan Mifflin Co., Boston, Mass. 19%67. -

Elementary Science Study. Introductiop to the ESS. McGraw-Hill Book Co.,
Manchesrer, Missouri. 1968, :
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Haney, Richard E."Thke Changing erwufu&:. Science, ASCD and
Harbeck, Mary, editor. A Saurcebook for S:x‘{fws Supervisors. Nati
Science Teachers Association, Wzshmkmn. D.C. 1967.

Hurd, Paul D .New Directions in Teackbing Secondary School Science. Rand
McNally and Company, Chicago. 1971. ‘
Hurd, Paul D. and James J. Gallagher. New Directions in Elementary Science
Teacbmg The Wadsworth Pubhsgmg Co., Belmone, Californis. 1968, :
Ipsen, D. C. Issues ix Elementary School Scxem:e NSTA, W;d'ﬂnston D.C.
1970, .

Jacobson, Willard. “Elementary SCImcc in the Seventm “in Developmients in
Elementary School Science. A&AS, Washington, D.C. 1970.

Karplus, Robert and Herbert D. Thier. 4 New.Look at Elementary Schodl

" Science. Rarid McNally and Company, Chicago,. Il 1969,

Lockard, J. David, Report of the International Clesgyghouse of Science md
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AAAS, 1967, 1968, :
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Science and Matbematics Curricular Development—I1972, University of

Maryland and the AAAS, 1972. ’

Lockard, J. David. Sixth Report of the International Clearingbouse of Science

and . Matbematics  Curriculor Developments—1968, .University of Maryland

and the AAAS, 1968. _
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 The Role of the

~ Science Supervisor

ERIC ~ . X .

Aruitoxt provided by Eic:



Jon R. Hendrix, dssistant Profesmr gf Science Edwman mtl Bmlagy,f "
Ball State Umwmty, Mumcie, Ind. . ’

f'

" Accountability. is the watchword in education today. But the ‘question

is, “Accountable to whom and for what?™ A science supervisor is not
nmmmc tp accountability; his or her responsibility‘is that of upgrading
science instruction through involvement of the teacher, administration,

community, and all professional channels. The cffectiveness of the -

supervisor's work can be assessed -through desirable changes in be-

.hzvmrzl patterns of children, as demonstrated in the development of
: scxexmﬁc attitudes, skills, usable knowledgt, and methods of sohrmg :
'_prohlcm In. seeking these behavioss in chxldren, what does a science

supervisor do? .
The model proposed here is. one which should help the science

supervisor and coordinator (or in small schools, the department head)
to determine what his or hér job description is in terms of competen-
cies expected by administrators. Each competency is stated in per-
formance terms, T hc ‘basic autline of competencies; taken from

Assessment of Prafemmml Performance: The Hngkmd Plan [2], was
modified to fit various rol¢ dmcnpuons of science supervisors,

This author’s eleven years experggnce as a science supervwor in
pubhc schools has confirmed the fact that a science supervisor’s role
is constantly changing. Thus, this model is not meant to be a static
role description. Unique needs of a school system should demand
modification, addition, or deletion of specific tasks in the model.

. [ :

!
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. Section 1:The Role of the Science Supervisor

The science supervisor, with his or her administrator, can unhze :

~ the model to identify a role description suitable for the school system’s

* needs and the individual's skills. The agreed-upon role descriptien can

.

" 1. assume leadership in developing school-wide science education

then be used as an evaluation device for the Supervisor’s. performance.
Clarified role descripﬁons in performancc terms give direction and -
m,camng to the task of science supervmon. When one’s role is clarified
and one’s performance is evaluated in terms.of role expectations, then
the questions of accountable to whom‘and for what.can be mtclhgént]y
answered. /
, L Ny i .

Tbe madel )

. The responsibilities of the science superwsor fall into the follow-
mg basic dnusmns .

o ;
! .

szcu!um and instruction :

, The effective Science Supervisor who coordinates his or her
efforts with others for cooperative development of the instructional
program will:

phzlosophy consistent with system philosophy.

2. contribute to the development of a system-wide scxencc education-

- curricular structure. : ‘

3. develop comprehcnswc goals and related sequences of performance
objectives in science and test these sequences.

4. analyze the results ()f tests and revise goals and sequences accord-
ingly. ~

5. cooperatively dcvelop instructional guidelines_and resources, and
make provision for their use and refinement. )

6. develop and administer assessment programs and inservice pro-
grams for science staff members. :

7. develop programs of science activities for students consistent mth
school system philosophy.

In cooperation with other staff members, the effecuy.t science
supervisor, consistently seekmg impravement of instruction 2nd of
the total instructional program in scignce, will:

1. keep informed about significant

W devclopments‘in science cur-
riculum and instruction. '

a

-
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.- stimulate and assist staff membcrs in mvmgstmg and evnluatmg S
_promising new developments in science education.

implement science instructional changes und:r way md secure
staft support for them.

work with the science staff to suppart and strengthen the instruc-
tional staff assessment program by: communicating the phxlosophy

effectively: sccurmg staff coopcrauon and support; assisting science

staff members in selecting appropnatc and significant objectives
for professional growth; assisting in the development.and execution .
of professional growth plans,. including means of mcasurcmcnt, '

and completing required general evaluations;

conduct resgarch pro;ccts rclatcd to scxcnce cumculum and

thtI'UCthD ’ '

initiate proposals relauvc to supplcmemal fundmg of science cur-'.«

riculum and instructional projects.

make and evaiu&te rccommcndmorLs cancc.mmg science programs,
materials, and tests in ‘cooperation with science staff,

work for science curriculum devclapmcnt and nnpr&vm
through 2 program of regular meetings with science staff.

prepare an annual report of status, accomplishments, needs, and
unresolved issues in the area of science education. -

10. resolve confliéts within the area of science education.
11. coniribute to overall cﬁorts by accepting responsibility for specul
assxgnmcnts -
« - e
Staff personnel " y ' -
~  In recfuitment and selection, of, Sc:xﬁcc staff, the effective science
supervisor will: .
1. work for and in the employment cycle of the school sys:cm
2.! participate in the implementation of dcwlopcd recruitment pro-
grams for certificated personnel,

* 3. exhibit professional behavior which will attract t:.xpnb¥ and de-
irable personnel to the school system. '
ollect data from which judgments can be made about prospcctivc

cand:datcs for vacancies.

5. make a positive contribution to the visitation phase of the recruit-
ment and selection process for certificated personnel.

6. recommend to the appropriate person in the school system the

candidate Who is best qualified for each science vacancy.

-~ . 45
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7.

deve.lnp science recruitment matemls.

career.

. Assignment, tramfef,mdm’flaad . o
' The effective scéience supervisor assurmes mpons:bxhty fur mgn—

mcnt,u'ansfcr,andwurkloadnfsmmc hem'shewil

1.

consult with other administrators’regarding mgnment of scxcncc
staff, and enlist their cmpe‘ration in king the process as effective
as possible.

. help make work assignments based on the stxengtis of the mdx-

vidual in relationship to the description of the job.
help make science instructional loads eqmmblc and fair for each
cmploy::\ :

x

Onematxon%tbe school employees in science
The cffective science supervisor participates in the orieatation -
of the school employee in science/he or she will:

- L.

develop orientation programs for new science employees to intro-
duce them to the school system’s philosophy, materials, currxcu-
lum, and community, resources.
develop programs-and pmcedm;es which provxde the opportunity
for-experienced staff personnel in science to assist the new science
education employees. ;

£

L

Staff management

As part of his or her staff managcrncnt role, the cffccuve scxcnce

superwisor will: {
1. develop a cooperative and positive rclatxonshlp with o school

personnel to achieve the goals of the school system.
stimulatestaff morale, promote organizational purposc and readiness
to change, and pursue traditional goals of efficiency and economy.

. ‘exhibit rational administrative behavior in job-relevant situations.

which will encourage other school personnel to trust'and respect
his or her leadership.

place orgzmmuonal needs and goals above one’s own profcssxonal
aspirations.

~
«
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A Psrfmcc Modd

In terms of persmmel dcvc.lopmmt, the eﬁ'ec;we scxence super-

_y-wsorwﬂl

1.

10.
11.
12.
13.

14

devclop comprchexmvc msérvxce ed canoﬁal pmgnms which are .
well organized and well plmned.

. communicate to all members of the lsystc,md:enamreof‘-'

the professional  development, program and how its objectives
relate to their area of concern.

. provide opportunities for selected pmfesnonal development of

science employees under his or ber supervision.

secure the cooperation’ d-involvement of all affected personnel ;

in preparing science bydgets based upqn the, needs of the science
education program in thesch system. ~

prepare a realistic budget for the science education pr _
develop cost estimates of proposals that would allocate budget Y
funds in accordance, with expressed needs and budget limitations.

. inform science personnel who are msponsxbic for budget funds

of the amounts of funds available. .
provide for efficient purchasing procedures and expcndmn's of
funds under his or her control.

. check the receipt of equxpment and supphw, and report to the

proper school officials.

arrange for efficient- purchasmg throﬁgh proper bidding pro»-“‘
cedures,

secure established procedural approvnl before obhgatmg the ex-
penditure of budget funds. ‘

establish an accurate and efficient systcm of contrylling the ex-
penditure of science funds. Xu '
keep informed of the availability of chaﬁcate, dl

of revenue. .

secure All possible funds from avaxlablc sources that are necessary
for the‘ efficient imiplementation of the total science program.

SOll.l'CG

Scbaal buildings and eq’mpmem

The effective science supervisor, having responsxbxhty for school'

bmldmgs and equipment, will:

g

establjsh an cffecuve means of i mvcntogy of all science cqmpment-

* in thé system,

2.

keep informed of advances in science education' programming,
bmidxng design, equipment, and materials.

- ' 47
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Scbaal-cmmy relations

s{n-vey the adcquacy of existing fac:hncs smd eqmpmmt, analyu

results of these surveys to develop an ovemll plan fqr meeting -

the needs of the system.

] oppormﬁtm for staff to become mvolvc.dm the planning
of new construcgion in science instruetional aress. .
submit requests for repairs, alterations, and xmprovemcafs o
proper staff members.

provide for care of and respect for scxcnee physxcal facilities :md 3
‘theirusage. . = °

plan for and supervise the efféctive use of materials and supphcs.
follow stated procedumi practices in the requisition, storage, and

- distribution of science materials and supplies.

[

To foster good relations between the school and thc commumty,

. the effective science supcrvxsor will:’

1.
2

y F'y 3

- 10.

, 1.

contribute to the dcvelopmcnt and xmplcmcntmon af a systcm—
wide, school-community relations program. y

.interpret the policies, objectives, and conditions of the scierice

program to others in the school system and the community.

. create a climate which is conducive to strengthening the lines of

communication between school and home.

utilize media available to Rommunicate to oth&s in thc school

system information regarding scichce education. ©

use media such as science fairs, exhibits, pm;ccts, ete, to inform
the community about the school science program.

develop assessment instruments to determine whether the com-
muxv&ty understands the science education program. -

use special weeks and special educational programs to show r.he

community what schools e accomplishing in science education. -

develop and maintain an up-to-datc listing orgammnons and
clubs which can be valuible sources of suppgrt for school science
programs.

prepare a community file of parents and others wxllmg to share
their specialized knowledgé.

consult with school personnel in the planning, producnon, md
pnscntanon of specific communications.

provide assistance to staff mcmbcrs in pi'epanng and subrmttmg :

articles for publication.

,'_.ﬁ/’
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Sterrmmary

/"W i3

Profcmoml gm'wtb

. S | u.rfmu;?rm

12, pmmdc staff - members with assistance mdhmk for exhx!mx

at educational conventions, workshops, and seminars.
evaluate the relative effectiveness qf various cnmmumcmon meda
and chmcls. .. . _

o~

. ‘ t.

The effective supennsér will '

help to xdcnnfy and select desirable professional growth pro;ects
to be undertaken by manzgcment and staff personnel. -

icipate actively in group undertakings for pmfmoml growth '
such as workshOps, conferences, study groups, planning and re-

search pro;ecm, pilot pmgrams. and appmsal and evaluation
seminars.

activities related to science.
. follow a plan of pc:sonal pxofmonal growth sctivities,

. xdmnfy and assxgn pnomm to s:gmﬁmnt pmfesmml iowth -

. belong to and participate in science 'profmoml organmauons,) -

_such as NSTA, NSSA, and state science orgamzsnons.
cncoumge staff membership ip profesmml science education

asocmnons.

Precise role descriptions written in pcrformancc terms enable one

. to clarify administrative expectations and to develop a selfcompetency
evaluation form. In developing a role description, be realistic. Consider
time alloted for the tasks, finances available, the needs of the schoal :
system, and the specific strengths and weaknesses of the supervisor.
Capitalize on individual strengths, and seek ways to acquire: new

professional behaviors when performance weakness is found. As changes

occur, renegotiate the role dcscnptmn with the administrator. Re-
moving the ambxguxty of role expectations can facilitate harmomous,'
productive science supervision,
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T Rl o to Satp Slnco Supovse.

Gﬂfyf_— Downs, Amlt Prafmér, lowa Snmﬂniwfﬁ:y, Ames, lows - |

Smte, rémomL smci Tocal scwndc supervisors. all Have 8 ‘common goaL» :
the i xmprovcment of science instruction for all students. The pmhlm
of science curriculum, theary, methods of dcvclnpment. stratégies for
,c08fdination_and articulation, and techniques and procedures for
1mplcmmmuan are 3l within the domain of the sciénce supcstar ‘

. Local science supervisors are involved in day-to-day operations of a

- giten school system, while the state and regmnal (area) supe:wsqrs ,

are involved in providjhg assistance and services to locgl supervisors .-
~and teachers. Regional or ares science supervisors are not a part of
each state’s educational system. However, a great benefit of the re-
gmnal or grea orgnmzanon is that the area science:supervisor provides
more direct services to local classroom teachers. The roje of the state
science supervisor varies somcwhat"ﬁ:om state to state. However, there
are many common functions and activities that esch state sciznce

- supervisor performs. In this chapter, three broad categones will be. .

L used to -represent the role, ;gishe state science supervisor: development - -
* of the state science supervisoPs position; functions and activites oftfie

~ state science supervisors; and history and functions of the Council of

State Science Supervisors (CS‘)

s - -

+

De«velopmmz of the state science supmuars pasmons

_ oFor most states, the séience supervisor positions came into being’
foﬁowmg the enactment of the National Defense Education Act of
1958. Much of the cncrgy and time of thcsc first supervisors was used
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inthe unplcmenmion of the n ‘of the National Defense Educmon Act, through
~ the laborious mechanics of the science materials acquisition program.
' As this acquisition program became more routine and additignal per-
§onncl were employed, consxdmb!y more time and ‘effort has been
ngc.n by state scierice supervisors to :he more basic cducanoml aspects

. of science education,. ) N .
N L
‘ Functions and activities of the state Science supervisors
7 ~ The state department of cducation (called the dcparmknt of ¥

pubhc instruction in'some states) often becomes involved in curriculum -
‘development by provxdmg leadership to local school systems through
. *  the efforts of the state science supervisor. For the state science super-

K .~ visor to provide effective leadership, he or she must be able to identify
loca] needs, understand local attitudes, and identify local leadership -
potential. The state science supervisor also provides curriculum leader-
ship at the state level. To be cﬁcmwé‘at the stat®\evel, the state science

‘ supcrvxsur must be fully aware of the diverse science education prac-
. tices in the state, the rate of adgption and/or adaptation of curriculum -
- projects, and the role of administrators in curriculum decisions. He or
" she must also be cognizant of the appropriate proccdurm for initizting
new science curriculum projects. The state science supervisor performs
a variety of services for the regional or Jocal levels; he or she shouid

-

1. establish an effccnve commumcntxon system with local science
supervisors. _

2. help to orgafiize and establish committees which work in the de-
velopment and implementation, of curriculum change. -

3. assist local systems in analyzmg their prescnt program(s) to hclp
establish needs™qd priorities.

4. assist: in deﬁmng and implementing 2 program to meet th: needs
for inservice education of teachers.

5. bring national viewpoints and trends in science educamon to tcach—
ers and administrators at the local levels.

- 6. assist in the development of articylated scqucnces from kmdergartcn ‘
T through secondary education.

7. estahlish state science committees to work on developing guidelines
for the development of “new” science thrusts (e.g., the metric
system).

8. foster and maintain’ cooperative and harmonious rclanonshxps thh.

v ' -7
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versities in thc sme to bcttcr courdmate mservxce eduuuon.

Lcad::shxp amvmcs of -the state science supervisor require 2
knowledge of established local and state policies, sccepted protocols, -
mdlcgdﬁpecmofthcmtcmdamhmmandamdbythem
code may -affect the local district, the state departmment, or both. ~

Thedadyfuncnomofﬁwsmtesmmsupu‘mormmof
. variety of activities. These activities may be classified into seves major

—areas and the supervisor's time commitment to each ciitegory calculated.
The seven major areas and the percentage of time -allocated to. each
are hsted in the accompanying table. ‘ .

v SEVEN MA}QR CATEGORIES AND PERCENT AGE OF TIME

ALLOCATED TO EACH FOR THE STATE SCIENCE .
SUPERYISOR‘

»

Pcrcmuge '
. of ’ .
Time Category Dcsmpan
25% Office ‘sctivities, such as servmg on mw:de commmees, tekphon&
and letter correspondence, staﬁnmmdpumdmofpuhli
Co cations,
0% Planning, organizing, and xmpkmcntms inservice prognns.
20% Resource services, such ‘as serving as a state mpresmmnve for cur-
riculum cammitrees for state-suppo community juftior colleges
{area colleges), serving as & science resotirce person for curriculum
planning for teacher certification in the colleges and universities.
17% * Planning, organizing, and speaking at conferences and worhhcaps
(usually 1-2 days in length).
- 4%  Professional activities, such as attcndmg pmfmoml meetings, md
.. 7'/ presenting papers.
7% Serving as a team member for’ prefmonal accredmng associations.
. 2% Other acrivities. :

-

. categories and percentages represent the state of Iows science super-
visor's scliedule for the period from July 1, 1974 to June 30, 1975. The stite
science supervisor's role in different states varies, However, this dama does help
to illustrate the areas of concentration that do represent the most common
- activities that Mot state science supcnxsors “perform, :

N . {
History and functions of the Council &f State Science Supervisors
To work effectively with educators, state science supervisors must

be acdve in many pmfmonal organizations, including the National
Scxcncc Supervisors Association (NSSA) and the Council of State

: u
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- Science Supcrvxsors ((S‘) Thc (3‘ is the only one dmgncd spccxﬁ
. cally for the state science supervisor.

In 1963 the Council of Stgte Supervisors was orgamz:d to provxde-‘
leadership expcmse to those individuals awho have the msjor rsponsa—

. bility for science education for state departmmts of education in the
United States and its territories. Since its inception, the CS? has held
_scvcml conferences, in ccmpemtmn with other agencies, that iocuscd

on unique problems for the state science supervisors. Science Curricu-

lum and the Stites, edited by Kenneth W, Dowling (1971) and Data

. " Utilization: A Key to Improved Science Education by James W.

"~ Latham (1974), are CS* publications which were the’ outcomm of two
such conferences. s

, The Council of State Scxcncc Supc:vxsors is a very dymmxc

L organization. It provides and maintains communication channels with

- agcncxcs and organizations interested in science education. It keeps ,
its mcmhcrsiup informed about federal programs; maintains close - !

" contact with the United States Office of Education; and initiates and
develops progmms at the state, rcgtoml and logal levels. '

*

s
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Public Schools, Washington, D.C..

-

Mary B. Harbeck, Assistant Director, Department of Science, D.C.

In

s member of a tcam composgd of teachers, paraprofessionals, curricu-
lum coordinators, and administratérs. This teafn is striving to provide
learning situations for each child. Advancing technology makes the
attainment of this objective more feasible than ever before. Also, as
the trend toward individualized- instruction gains in momentum, the

traditional classroop-centered school with group scheduling patterns

will evolve into facilities engineered to provide a high degree of,
flexibility in grouping and scheduling, New types of teaching and
learning equipment will necessitate setting up learning situations for

larger numbers of students in an increasing scope and varicty,

The responsibilities of the supervisof working with and for his
or her administrator are discussed in the following chapter. Careful
budgeting of time and thoughtful establishment of priorities also
make it possible for a supervisor to fulfill the other half of his or her
professional é:ommitmcnt—suvgtto teachers. There are several ways
in which his or her work with t®thers may be organized. One useful
classification is working with (a) individual teachers, (b) groups of
teachers, (c) students and their teachers, and (d) personnel activities.

Individual teachers - .
The individual science teachers with whom supervisors work
present many of the same problems that a group of students presents
5

Ei

an increasing number of <cises the science supervisor is becoming
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to the classtoom teacher. Individualized help to cach teacher sccording

* to his or her needs is the ideal for which the supervisor strives. A~
single system for the obscrvauon, -evaluadon, and hclp for teschers
will not suffice for unpmvmg the science program m a school, no
matter how well it is planned 'and structured. -

One approach to the problem of prcmdmg for the mdmdual“"’_\
d‘xﬂ’c:cncs among teachers is to think of them in several cren\ '
categories, Just as students. aré placed in. differeat teading and arith-
metic groups in an clementary classroom, teachers may be considered

~ as being in one set of groups when the supervisar is planning inservice
—~+ programs and in another when mdmduzl m visits are being
‘scheduled. '

- Most supervisors schedule at least one visit to each teacher some-

time during the semester, plus, of course, visits made by invitation.

~ Each teacher needs to have personal contact with the supermor This
provides an opportunity for the supervisor to bolster the confidence
of 2 competent teacher who is hesitant, or—diplomstically—to define
areas in need of improvement to the eomplacgnt or overconfident .
teacher. Individual visits help him or her to spot innovative ideas being

~ developed by a teacher so that these ideas can be properly applauded
and disseminated to other teachers. Potential troubles can be identified
and perhaps corrected before any real damage is done.

. As individualized instruction for children becomes more com-
monly practiced, supervisors will need to increase the attention given
to each teacher. The use of new technology will be difficult for.
many teachers as they find themselves being scheduled for large- and
small-group instruction, for individual help sessiong, and for especially
prepared lectures. Elementary teachers responsible for 30 children
in a self-contained classroom, and secondary teachers accustomed to 2 -
six- or seven-period day in- which a similar lesson is taught to two or
more groups of children, must adjust both thuikmg and planning.
Many secondary teachers have had  no previous experience with
grouping children within a class, much less the planning of individual
learning situations for a variety of students.

A science supervisor will need to be alert to an individual teacher
who flounders while attempting a new teaching technique. Perhaps
a demonstration lesson for several teschers with similar problems

- would be helpful. In some cases the supervisor can work with the
troubled or doubtful teacher in a two—pcrson teaching teani“for a
day or two. Most successful supervisors exercise much creative in-

58
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. Working with Teachers

genuity in devising ways to helpa :edc‘in trouble. The fact that

they are not at first able to find 2 way does not deter them from
trying again. The hardest aspect of this.problem is probably finding
a way to effect a change in the tcachmg behavior mthout hurting
the pride or self-image of the teacher.

A mgre formal way of observing and hclpmg new teithers is
usually necessary. Some type of check list or evaluation sheet, to be
used by the teacher and the supervisor, is 2 practical way to provide
data to be used for post-observation discussion. When working with
student teachers, the supervisor must give guidance.in how lcaming
situations for children, as opposed to instructional situations by

- teachers, can, be best structured and maintained. It is& easy to get '

sidetracked into discussing housckeeping chores and bulletin board
constructionk , _ .
Part of the supervisor’s job is to inform teachers about the re-

'sources of the school and community. Because most: supervisors do

not have. the time to help individual teachers with direct information

“at every time of need, it is necessary to develop procedures by which

teachers can help themselves. An information card file hstmg the
names and addresses of persons to be contgctcd for spccml equipment,
field trip guxdance, or similar services is a valuable adjunct ro the
supervisor's desk, The simpler the information retrieval devices of

this sort are, the more efficient and speedy will be the task of inforim- ‘

ing teachers so that they can profeed without the supervisor’s indi-
vidual attention. A file of mformanon about new national curriculum
projects or one describing the summcr school offerings at local colleges

xample of indirect Xyip to-teachers. A monthly one-page-

bulletin for s;aﬁ distribution
science education in the school.
Many supervxsors will ' be expected to work directly with the

practical way to report news about

library, testing, guidance, and research staff members or, from time

to time, to confer with department chairmen in mathematics and
science, Staff members who work with each other above the teachmg
level should plan and practice shortcuts to facilitate communication
and the exchange of information among themselves,

In working with individual teachers, the challenge is found in
maintaining a balanced schedule so that all teachers are served, not
just those who clamor for attention. The quiet teacher may be the
one in most need of help and may also be the one who will, in the

.long run, contribute the most strength to the program.
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Section 2: The Supervisor at Work = o R
RO Science supervisors can also facilitate recognition of outstanding

- work or special talents by publicizing ips and awards and
“ by nominating 'teachers for awards, for fellowships, and for assign- * .
_ inents in professional organizations. Beginning in 1967, NSTA has =
* given awaids each year for distinguished segvice 1Q science education.
~N - *Industries and other professional organizations are i ed in recog-
- nizing outstanding scx;nﬂcg teachers. S o

*

Groups of teachers - - ' - o SR
 The science supervisor may be asked by his or -her administrator
" to plan and implement teachers’ workshops, curriculum writing groups,
- textbook seldftion committees; and discussion groups. It isfery often
advantageous for a supervisor to take the time to assess the real need
for these activities so that he or she can initiate group work for wiech
- teachers somenecessityorvalue. | - -
o ce supervisor has the responsibility for quality contrel.
when hblping teachers to ;1}?;} activities for themselves or their
students. chers;, as a grodp, must be led by the supervisor to
establish priorities for using time and energy to implement special
activities, Teachers sHould not be asked to undertake a new instruc-
tional program, inservice courses, a formal evaluation program, and
thie planning of a science seminar gimultancously. The supervisor is.
| in a positioh to look at the whole picture from a long-range point of -
* view. Teachers who find themselvés nz;ing to do too many projects,
' some of which are of questionable valug, are not likely to remain
- enthysiastic about program innovations. ‘
~ After the priori#s have been established, the supervisor has the
. additional task of establishing guidelines for the activities which have
. n selected. Any project must be shown to be educationally worth-
hile, pedagogically sound, economically~ feasible, and of passible
accomplishment” with the available resources and staff members. The
supervisor may have to convince any or of*the administratqrs,
teachers, and students of the value of the project, and its precedence
over other desirable activities. - #
Much of the work with groups of teachers will be in the area
! of curriculum development. There are organizational chores in setting
up committees, coljecting materials, and arranging the meetings.
When.the work of the committee is finished, much time s involved
 in edliting materials, printing and distributing them, and thén encourag-
— " o~ ( -
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chores become easier, so that the supervisor can turn his or her atten-

tion to the more important roles of leadcrsiup for and evalumon o£

the work as it'is being done,

- As group work of any kind p;oceeds, it is unpcmant that thc
objectives originally formulated do-not become lost in the mass of
. details. At the end of the project, someone must equate the results -
with the original purposes and make an evaluation. It is assumed that
the oh;ecnm were first demgncd to fulfill some cicm'ly recognized

rcqmremcnt and that the ‘composition of the committee and its work
wa$ engineered into 2manageable

For example, most districts have now abandoned the practice of ,'
trying to evelve a science’ education program which originates com- ¥
glete}y in the minds of the committee. Neither are groups of teachers

being asked to sit down alone to develop a curriculum. A new cpurse
of study for a local district is much more likely to be an adaptation
synthesized from one or more of the national curriculum projects or
- from commercially prepared matergals. Teacher comimittees should
work with a consultant knowledgeable in devising currifulum building
techmques«z task for which most teachers have had little training
or experience. The supervisor or a qualified person from outside the
school system may fill this role on a short-term -or intermittent basis,
Some-school districts are employing selected teachers and supervisors
g?g;)ihe summer months, Such committees usually incliide persons

Il levels of instruction in order to bring a diversity of talents
- and viewpoiats to bear upon the work to be done.

As the year-to<year curriculum revisions are made, a supcrvxsor'

is faced with the continual educational needs of the teaching staff.
Opportunities for additional education must be provided by the local

district in a variety of ways. How many different opportunifies are

offered and what the scope of these programs should be will depend
upon the competences and characteristics of the teachers. Inservice
programs are ngw more likely to be of a developmental ‘nature, rather

, thaif remedial. : <

The methods of instruction used in inservice programs should be
~worthy of imitation In the classroom. Teachers do not learn how to
conduct lab-centered lessons by listening to a lecture. Inservice sessions

college, a talented teacher'\from the local or a nearby school system,

may be conducted by\m{s&u:ervisor, a professor from a neighboring.
ta

or a publisher's representativé. The supervisor, in any case, should

6l -
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assume 2 great deal of responsibility for the planning of the content -
and format of the sessions. He or she can then be assured that a
balanced offering of different teaching technifjues is used. -
Group work wigh teachers may be necessary for a variety of
+  reasons. In addition to the curriculum development and inservice
programs, ‘teachers may need mieetings to share teaching ideas among
themselves, to plan equipment purchascs, to plan visitation or exchange
programs with other districts, to hear visiting lecturers, to tour nearby
educational facilities ?\atur‘e' park, muscum, industry, learning-resource
center), and to plan'special science évents for students, parents, and
the community. - \S M o

- With other staff members . :
The supervisor will also' work periadically with a representative
“of the library staff. The newer science education programs require .
refereice materials in larger quantities and greater scope than evet
before. Many school libraries are receiving increased support from
sevgfal sources so that present holdings can be ‘more easily updated .
/ . andenlarged. = o : o
, However, y(f:y librarians do not feel qualified to make selections
e of reference aterials for science. This is particularly true in the -
matter of journal and periodical acquisitions and in the field of science
 for the clementary grades. Help is needed in' collecting books for the
professional library used by staff members. '

Librarians want to spend their money on materials of high quality
that will be used. The supervisor can’ collect teacher requests and
add his or- her own’selections to the list. The librarian can be of help
to the supervisor in choosing references which are in the best format,
printing, and binding. Together they can plan for the most satisfactory
use of the money available and a sound long-range acquisition program.

- Participation of schools_ in educational research projects is in-
creasing. Superyisors and teachers are working together on research
projects and grant-seeking propossls, Schoo] district bhdgets often
include an item for research apd”development. The impetus for edu-
cationa] research may comeé from a higher education institution; the
school board, the ‘supervisor, or the teachers themselves. Working in
ongoing research projects is a valuable cxpctjc\ncc for the professional
growth of teachers and supervisors, ’fhis activity gives opportunities
for teachers to learn about research design, searching the literature,

¢
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| readmg and wmmg abstracts, and using the technolugxcal tools avail-

able to researchers, Doing scientific. research (as many hlgh scheol
students are) is an excellent way to learn the nature of science and -

- how scientists work. A supervisor who is doing some research will find

that hs or her teachers will be more willing to try it also. -
' Research activities will increase the work that science supervisors
are alreadly doing with guidance directgrs, general curriculum coordi-

‘nators, testing officers, scitnce department. chairmen, and mathematics

pcrsonnel Thcsc people, including the science supervisor, make up a
school services team which influences the philosophy and .aspirations

" of a2 whole school. This team, in its work with the administrative

staff, can literally make or break the reputation of the school.
When working with diffefent groups of staff members, the super-

visor is in a role of double management. The objectives must be

identified “and fulfilled, and the. people involved must bc cmploycd

with efficiency and in harmony with cach other. ' '

k-

With :tudems
The science supervisor will be’ called upon to work with indi-

‘\'ridual students or to plan programs fof'gqfaups of students. Teachers
should be encouraged to solicit the hc!p 0

the supervisor jn solving
problems of cefrain students. If the invitation comes by some other
routc, the teacher should be notified promptlv S0 that communication
is open and smooth, ~
If a student or group of students is planning to wark on a special
project involving coopcratmn'-wxrh an outside agency, such as an
industrial firm, health association, or a local scientist, the. supervisor
will be expected to act as a liaison person among the interested parties.
This may involve the preplanning of schedule ad}ustmcnts, contract
negotiations, as well as the preparation of ‘any publicity needed to
give the community an understagding of the pfoject and its value.
* Science fairs or exhibits are a concern for many supervisors.

- Educators, in increasing numbers, are coming to the realization that -*

the traditional competitive science fair has some serious shortcomings
and pxtfa!ls Supervisors who work in a districtywhere a scieice fair
each spring has become a school tradition may wish to work with
teachers and students to re-examine the- objectives of the fair to
ascertain how much feal value still exists in the- program. ‘
~Some districts have abandoned the faifin favor of an event which

. - .
‘ | /és‘
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affards the opportunity for mdmdual studegts to rcport the scxmuﬁc\'

| -'rmmhwhxchhzsbemdoneasnnmtcgralpanofeomewm'koras

‘. tions. The quality of science fair pr

a result of an individual interest. Good science fairs are a natural out-
. growth of the schoal science program racher than bemgthemsun
for which the work was planned in the first place.

. There are other types of special science activities which may' ) |

reflect the spirit of science better than the traditional fair alone. Some
schools have students meet in seminars, with or without an audience,
to hear each other’s reports and then ask questions. Others have
established a junior academy of ‘science which emphasizes the presen-.
tation of a paper rather than an exhibit. Subséquent publication of the
procecdmgs provides a recard of work done from yearto year, .
Supcrv:sors should insist thar when competitive types of science
youth acrvities av¢ planned their educationsl values should take
-precedence: over their public relmons valuc 0 sponsarmg argamm '
can be expected to be in
.direct proportion as to the quality gf the ;udgmg fone from year to
year. Judges shoydd be chosen fr »m the' scientific Aommunity to .
assure that the evaluations will be based on and reflect the scientific -
merits of the projects. Good rules and’ ngulanons fos conducting
science fairs are available. from the national science fair organizations.
Supervisors should see that t&chers transmif up-to-date "information
to their students about award programs and other activities such as
the Ford-Future Scicntists of America Awards (NSTA) and the
International Youth Science Fortnight. B
Students sometimes need advice in Connection with mdmdual |
work they are doing, which neither the teacher. nor the supervisor is
F ed to give, Again, outside help should be sought. Sometimes
2 dmntcrsted, bored student-can be stimulated by contac! with a local
 scientist who will"help him work on something of interest to
him. This becomes the student’s science program. isors are
usually aware of valuable resource people in a variety of ations
.~ who can provide for individual differences in this way.
~—-Anothér grea of interest for the supcrvxsor is that of car
' guidance. He or she is in an’ advantageous posmon to identify and
nurmrc the scxcncc—pronc student who necds help in learning abou
the new occupations and professions ‘arising in the field of scienc
With the help of the guidance counselor, he or she can portray to the

student the scxcnce-oncntcd vocations which fit particular capabilities

3
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" and probable educanonal opportumn& Too o studeats are lost

to the scientific fitlds because they think: only thc most intelligent
md@sggﬂ?\cdmtcd people can qualify for the work. -

- pcmallecnn‘sorscnnmrscanalsobeplannedforboﬁxstudentS'
‘and teachers. Traveling exhibits sponsored by industrial' firms, non--
profit educational institutes, and gdvernmental agencies are also gvail-
able to those who wish to enrich the science program for the entire
~student body or some segment of it. Preplanning snd follow-up .
activities are necessary to make this kind of program a justified part
of the total school ingtructional plan, The present trend is away from
packaged traveling programs and toward flexible program segments
which can be mixed and matched to ﬁt thc wishes of each individual -
school.

To xmplement an eﬁccuve program for smde.ms, the supcrvxsor

must be well informed about and have rapport with local'scientists and

~ the institutions these scientists and other resource people: tepresent.

Lo

. Persamzef activities : ‘ '
« A science education program wij be no more effective than the

combined efforts of the total teachinggtaff. This idea should be in the =

~ supervisor’s mmd in-the rccruxtmcnt of new teachers, the supervision
of student teachers, the preparation of fecommendations for tuchers,
and the assignment of the staff mcmbcrs to canng OT new, posmons
in the school.

In traveling, attending conferences, and visiting Bthcr programs,
the supervisor should be alert to identify individuals who are looking
for new positions which offer a chance to. grow profesxonaﬁy Some-
times young teachers do’ not sense this growrh need in themselves,
except as 2 vague frustration about their present situation, Such teach-

- ers may need some gentle prodding toward positive thinking about

the chances they have for advaricement in the profession, With the
advance . of educational technology, many new directions for thxs ‘
growth will emerge.

The supervisor will also gravel to observe teachers whose apphca-.
tions ‘for positions have been received by the district. The written
credentials of a prospective teacher are no substitute for knowing
firsthand how the teacher relates to Students and other teachers.

- The science education staff can also be strengthened internally.

% o |
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“The wly identification of the most pmm"ﬁ?student ‘teachers can
result in an opportunity to give preservice attention to those who may
apply for positions. By involving skudent teachers in performing real
tasks, instead of planned hypothencal exercises, it is pomble to make
a better evaluation of their potennaL while at the same time giving
* them a vested interest.

The supervisor who is-able to' delegate rﬁponsxbxhues to others'
in i~ ethical, mutually satisfying way can groom members of the-

present staff for. reassignmént to- different positions where their par-
ticular talents can be most effectively used. When teachers are. sparked
by an enthusiastic supervisor, they will do many things which lighten

his or her workload and at the same time hdp them. to grow pro- .

fessionally. In a situation like this everybody wins. = - -,
A less-satisfying aspect of personnel work is the occasional neces-
sig to help those teachers who are not making 2 sansfnctary contri-

‘bution to the science -program to find a more appmpnatc niche

" somewhere else on the staff or to arrange for the termination of
: cmp}oyment This'is a cooperative venture which involves the teacher,
the supervisor, and’ the adnmmtmtor of the school. No. supervisor
should attempt it alone,
-Some teachers need and want experiences otitside the framework
" of the school programp. By ;udxcmus recommendations of teachers
for fcllewsh:ps, special courses, rctrammg in a particular skxli or
participation in research studies, it’ is possible to upgrade the sc ce
- teaching staff. Useful and rewarding ways. for using these teachers
should be prcplanned so that they can see a genuine valuc in comglet-
ing this special preparation. If this is not done they are likely to go
elsewhere so that the new training can be used profitably. :
The contemiplation f so many tasks to be done with and for
teachers can be a dazing experience. Thesé ideas have béen presented
in the hope that each reader will gain insight into the Yany possible
“avenues of endeavor, No single school system can expecty one super-

visor to perform them all continually. Some may not be appropriate -

in a gwen school. Those most applicable and workable can be instituted
immediately. Others may become more valuable later. As supervisors
gain skill in doing two or three things at a time, they will fecl more
confident about enlarging their scope of services.

An énthusiastic supervisor is not likely to want to ngcr m thc‘

samc way each year. Aban.domng mcﬂ‘ectwe work plgns
supcr«
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vision e.xmung and mnsfymg Thls pmcuce nlso sets 3 good example
mmehcrs.Theworkthatmpcrvxsorsdomthtemhcrswmkeep

- them close to the object’of all their crmtwc xh;nlnng~che students

to 'whom they dre responsible.
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'Workihg with »Admlﬁistrator's - -

Phylhs L. Magat, Caardmtar, Ma:bemat;cs and Sc:em:e, Alffed L

duPont Scboel District, thngtg:,&)el

The science supervxsor coordmator or director of science education

pmvxdes a liaison between the science teachers and the administrative
lead€rs in the school, district, county, or other o:gnmzxtson. This -
fiaison is esséntial to teachers, for they depend on the supervisor to
inform the members of the administrative staff on the nature and-

Jdmplications of the scientific enterprise, This liaison is essential to the

superintendent, for he or ‘she needs one person who can be depended
upon to be the knowledgeable spokesperson for the science phase of
" the total educational program. The science supervisor also represents . -

science education in the school program to the school board, the
parents, the commuanity, and to other agencies. "The special relation-

ship between the science ‘supervisor and the administrators of a school

or district is the chief concern of this chapter. ‘

‘A science supervisor sells one commodity only—conﬁdence. To
the supcrmtcndcnt, he or she must sell confidence in his or her
"knowledge of the total sct,cntiﬁc enterprise, both within the school or

district and within the nation. The confidence or respect that a science
" supervisor can earn from the superintendent comes from proven-

professional judgment based on:

1. Current knowledge about content in thc sciences (chemxstry,
physics, biology, snd earth and space science) |

2.. Current knowledge about curncuiar matenals in science and
methods in science teaching’ , f

3. Current knowledge about children and how they learn )

4. Leadership® abilicy based on xmprovcd mamg\mcnt techniques

K
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+  Thescience supcrvxsor plays a3’ unique role in 2drmmstmnon, for
this professional role rcquu's a full-time commitment mvolvmg; con-

: inuous study and extensive reading. Only, by being current in the
> Lo ledge rcqmrcd can the supervisor serve two of the ma;or functons
of thg position, the. dcsxgn and implementation of science programs
and she provision of services and matmals to facilitate the work of' .
e science teachers. : .

The rclanonshxp'betwccn a competent science supervisor and thc
superintendent must be based on frequent, scheduled contacts, because
the demands of science education are changing radically from the
position science occupied a few years ago. As new, activity-oriented
programs are added to or replace the outioded, textbook-oriented
science classcs, increased financial support is nceded to provide: |

1. Largcr and bcttcr eqmppcd rooms for science from first through
twelfth grade

2. More equipment and supphés per pupxi per year

Mare science scheduled for more students:

4. Increased services in a labomeesx program (e.g., laboratary tech--
nician, research projects, reduced class loads to allow better Iabora-
tory supervision)

‘d

These demands for ﬁnanu&uppﬂrt must compete with other
programs in the total system. ful }udgmcnt on the part of the
supervxsnr is.needed to see where and when the demands of a modemn
science program should be emphasized. At certain critical times in the
administration of a dynamic distriet the supervisor must be prepared
_to present a carefully constructed program with' aggressive salesman-

- . ship. Some of these critical phases include:

1. Long-range capital improvement progrgms
2. Annual budgeting for-current operation of all programs
3. Planning facilities in a new building or rcnovatmns of older
buildings

The science supervisor may be looked upon by the sufferintendent -
as the agerit for “quality control” in the district. This description of
the supervisor’s role would be dffeptively easy to fill if the accepted
quality were quxte low—the ‘“control” would present no problem.
But when the quality demanded is high, then the pressures for bring-
ing all schools up to, the desired level work posxtxvc_ly for the super- |

)
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- visor and his or her total enterprise. If the supervisor can move one
- 'school zhead in one aspect -of the program, cither in the physical
_plant or curriculum phase, then other schools will be critical of their
own position. If the new pasition represents the quality all are striving
for, then teachers and pnnmpals join the demand for a similar science
, program.
The major obstacie to the kmd of professional rclatlansiup betwecﬂ‘i‘f
- the supcstﬁr and the superintendent described above is the lack of
opportunity 'to affect the key people. It, therefore, falls upon the
supervisor to establish regular communications with all key people
- in administration in order that he or she be informed of plans and
~anticipated changes and, in turn, may confer and advise on thoss
- changes affecting science. A supervisor can eassily get so involved.
in the teacher-committee and classroom activities that this important
phase, cxchangc of vml information with key admxmtors, can
beslxghtcd

A two-way street .
-~ No relationship can be 2dequztcly described from one directfon.

~ What can the science supervisor rcasonablv expect from the super-

, intendent?

. . First, he or she needs the opportumty to present the design and
implementation of the continuing science program for pcnodx?x%
Such a review should include long- and short-range goals, cost analy
personnel; facilities, and inservice implications. The superintesdent
should provide the broad base of planning for the school or district
with which the science phase must be coherent.

\ The supermtendent- should keep the supervisors informed of
trends, discyssions, and changes in total planning (fiscal, buildings, -
personnel, etc.) which are essential to the supervisory role. He or she
should, in turn, ask for recommendations or advice on matters within.
the prgfessxonal realm of a science supervisor in ume for the supervisor
to give a response based on available information rather than guesses.

' Emmpl& of such “advice” qucstxons might be:

1. What would be the eﬁ'ect on the science program if we ch:mged
to modular scheduling in the senior high school? How would the
science facilities of a new school be plinned under modular
scheduling? -

2. What kind of instructional nrgam?atmn at thc clementary level

» - e
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would produce the best science pidgram? ‘How would "this orgaﬁi-
zation affect the child, the teacher, the curriculum?

3. 'Should science be taught as a. major subject to” all students in

grades 7-9? Why? T

In contacts with other administrators the superintendent must
be supportive of the science supervisor. When the supervisor is in.a
“service” or “staff” position, where his or her.advige may be accepted
or rejected by principals, this kind of support from the superintendent
is most essential. Administrators who lack the professional training to
judge the supervisor’s recommendations can defeat the movement of

" the science program if independent decisions are made.

anced fiseal policy within

The superintendent can provide the]

t builds the confidence of

can function. Fof it is

[ .

.
o~

staff which, in turn, makes the essential difference in vigorous scieace -

education. . ‘ .

A key conggpt behind the relationship a- supgrvisor establishes
with the principals in the district isathe fact that gach one needs the
other to do his or her job well. A principal cannot have the professional
background in each discipline: which the supervisor is expected to

science for advice on the science program based on the supervisor’s

. - - * * . B
“broad background.of information and experiences. The supervisor can

produce @jﬁ};gvcment or change without the support of the princi-
pal, who iStraditionally “the educational leader or his or her building.”

. Together they can plan for”and implc/nient the needed schedule,

facilities, equipment, teacher assignment, inservice, etc. The supervisor

relationship between a supervisor and a buil‘dinWmL for they

_ have a common objective, the design and sustenance of 2 good science

education program. ) ,

It is one rale of a principal to bring the picture of the educational
program in his or her building td the public thrgugh various publi-
cations, meetings, PTA programs, etc. The supcnﬁisor should encour-
age him or her to-present the scierice program to the public; he or she
should help the principal to interpret the needs and goals of science
to the staff and community. The .science supervisor can experience
greatest satisfaction when public recognition for the quality of the
science program is bestowed upon the principal, staff, and pupils.

. maintain; therefore, the principal must call upon the supervisor of

- brings the broader picture to the building and can often suggest -
_resources not realized within the school. Rivalry has no plaee in the’

. _ ‘ ‘ 71 .
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: Providing the Learning Environment

Rodger W, Bybee, Department “of Education, Carleton College,
Nortbfield, Mimm. o - ' . .

School systems and human beings are orggn.isnu of great diversity. If
one thinks about the vast range of structures and functions that
comprise ouyr life processes, it is truly remarkable. Each organ is
structurally unique; stll, all organssare functionally zelited. Each -
system is solitary, yet there is unity among all systems. The structure.
and function of our systems are designed to achieve both our steady
maintenance and our continued development. In a way which appears
_ to be paradoxical, this is accomplished through the dual tendency of
specialization diid ‘coordination. There is. specialization of organs and
systems; yet, there are some systems (eg.,-hormonal, nervous) which
have the function of coordination; - - ' -

~ In much the samé way, the scienc€ program in 2 single school, a
district, or a state is‘also one of great diversity. A continuum of grade
levels, different disciplines, styles of-teaching, and needs of students
are but a few conditions contributing to the diversity. There must be
maintenance if the science programs are to operate smoothly; there
must also be change if the programs are to continue developing and
improving. It is‘the function of the supervisory system to integrate
and maintain myriad programs while facilitating change and develop-
ment in science education.

At the individual level, the supervisor’s role is to coordinate
science programs so an identifiable organization is maintained, and o
facilijate development by creating a climate in which there is a con
d%g\ch:m‘gc in science programs. There. exist numerous long lists

-
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~ of “what thc supervisor does.” A review of many of thcsc hs:s w;ll

o sl}ow that most of the jobs are some variation of two themes: -
tenance of ‘the present programs and development of new progx;r:s

The category of maintenance includes provxdmg equipment, replacing

plies, organizing field experiences, preparing materials, and very -

ithportantly, replenishing the science teachers’ personal energy thrc#ugh
encouragement. Development in new directions occurs through work-

~ shops on new teaching techniques, meetings to update scigntific knowl-

cdgc, inservice programming to implement new curricula, and released

" time and funds for travel to professional meetings. ’

-

Respomtb:htzes and ambiguities ‘

Achxevemcnt of the stated goal is indeed difficult because the -
supervisor has many responsibilities. There are ambxgumcs of the task
to be done, arising chiefly because ‘of the supervisor’s indirect mﬂucncef '
on the educational environment., That is, the supervisor must 'facilitate
'a better educational environment through other media, ,

The difficulty of supervision s Often compounded by an mhmmt
ambiguity of goals, tasks, and completion. An ambiguity of goals arises
from the simultaneity of ‘maintaining the present program and devel-
oping new programs. To further the problem, goals are often partially "
determined by students, teachers, administrators, parents, financial
constraints, and social trends., There is also an ambiguity of the task:
How should s goals be achieved? When should the supervisor push
for change: Which new. curricula are best for thé students and
teachers’ How should changes be facilitated (inservice, summer pro-
.. grams, released time)? The task is not an eisy one because there are
. / many variables to be considered and, more often than not, some goals
are in opposition. Finally, there is an ambiguity of completion. Just
when are the goals achieved? One answer is every day; another is
never. Acma!lv. both are correct.

. -

]
Regpurces aﬂd sources

<
Resources are the various means that can be used to the educatioral
‘advantage of students; they aré the various people and things used in
maintaining the present programs in science. As a resource person,
the supervisor is onc to whom ‘teachers can turn for ideas and for
- supplies, equxpmcnt and materials. All of these can be drawn upon as

] 73
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needed for the continuation gnd revitalization of existing science
programs. C ' ' _ _.f', o ‘ :
Science supervision also includes initiating new curricular pgo- ' L
grams, and creating .new teaching techniques to enhance the effegtive- - ‘
ness of student-teacher ‘encounters. Thus the science supervisor is also,
a sourceginitiating change and new growth in the science education’
system. ' . S .
" What afe the supervisor’s resources? Those things thit can be

used to facilitate a better educational environment. Environment in- -

cludes those factors, intrinsic and extrinsic, that influence education

in the science classroom; not only physical facilities, equipment, ma-

terials, and books, but also the attitudes, motivations, and behaviors

of students; the enthusiasm, methods, beliefs, and knowledge of the

teacher. Environment includes the complex social and cultural condi-
tions affecting interactions between students and teachers during
science ingtruction. ' |
The teacher, as the factor of greatest imporg;ncc, is the main
+  resource of the supervisor. Over the years, hundrpds of research
studies have been reviewed on the qualities of teachers. The
results of tMis review can be put simply: Thegg“are no common and
identifiable characteristics of good teachers. Yétye allknqw there are
good teachers. Good teaching is a function of the person’s' éncss;

/+* itis the teacher’s individual characteristics and style that contrib\ite
effective instruction. The tgacher’s style includes knowledge of suby

“matter, use of approprigta curriculum materials, ability to panand .
carry out’ class procedures, use of different teaching m ds, en-

" thusiasm, and adequate personal relations with students.
(and probably mady more) characteristics are necessary .
in science instructiorris determined by the unique ways these attributes
are combined as the teacher eiicounters many different situations in
the classroom eunvirox{rpcntf .

The social usé of -rcsource§ has been dominated by a view. of

. . unlimited® economic consumption, which is evident in an ever increas- '

ing GNP and the idea that quantities of material goods contribute to a

better life. Though the t_ransla;izp is less than direct, thege is the

corollary view that many educafional problems are_ solved through

the development of curriculum materials and the purchase of new

—  textbooks. This is in part.true; but just as there are limits to natural
" resources, $o there are limits to the develepment of new curriculum *

materials to solve old problems. A variety of factors have set limits

-
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on new curricula; it is time to seek new directions of growth. We
have gone through an era of curriculum reform and are now in an
. interim of transition to a néw epoch of instructional effectiveness. '
2 ) Discussions of the educational environment often center on topics
such as designing new facilities, implementing new curricula, ordering
supplies, and obtaining equipment. There is no doubt in anyone’s mind
concerning the importance of the supervisor in these tasks. By and
large, supervisors know how to ‘iiu these things; they have done ¢
for years; they are discussed in every book on supervision.
~ Curriculum dcvei’dpmcnt is important, and ir must continue. The
curriculum is an important part of teaching and should complcmc’nt‘
the teacher. Curriculum is a resource the supervisét can use tqward
‘the goal of \improving the educational environfnent, but curriculum
development is not the whole answer, Y '
. The role of the supervisor and the goals of ,_suPeNision, as wil as
 spme responsibilities and resources have baen discussed. Let us turn
: k some practical suggestions for improving the educationd! environment.

Ideas and innovations S

This section provides some. ideas and references to help the super-
visor facilitate innovations in’science education. These ideas are an
attempt o provide meaningful and practical suggestions contributing
to the stated goal of science supervision—improving the education

egyironment. _ S e u{ .

1. “My” ProJecT WoORKSHOP ) _
Almost every teacher has two or three projects in mind that will
. improve classes. These ideas are still just ideas because, “We'll get to
them sometime,” or “I just can't find time to do them.” In this work-
shop, the primary resource is time and anything. else that will help
bring teachers' ideas to_ffuition. Work im groups so there will be
cooperation, exchange, tegeg, and sharing. The supervisor should act
as a facilitator, doing wiitever is néeded ta make the teacher’s ideas
actual. — |
. 4

2. AsKiNG, WAITING, anp LisTENING IN ScCIENCE TEACHING
Questioning is one of the primary instructional techniques used

v 75
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by teachers to engage the- learner’s ixitcrst. The lete act of

questioning includes: asking a question, waiting for an answer, and

listening to the answer given. Many science teachers don’t think of

the best types of questions for" their purpose ; they f:an: wait and -

. often listen ‘only#for the response conﬁmung e er they had in
mind. Information and experience in asking the right questions, waiung :
for answers, and listening to all responses can be valuable to science

teachers, Aims of the workshop are to ask different types of questions .

" appropriate to the science teacher’s situation, to inerease ‘waiti¥g time,
to mot only listen for answers, but also understand any confusion or

© frustration in -the students’ responses. This workshop might include

.- the presentation atid discussion of types of different ‘questions; teach-

ers’ analyses of qucstmns recorded on a cassette tape during one or

two earlier classes; practice of\askmg, waiting, and listening through/ -

simulation; and working on qucstmns to be used in future lessons,
References which the supervisor can-use for"the warkshop include
Developing Qugstioning ‘Teckniques (by A. Curin and,R. B. Sund,
1971) and “The Art of Quesnonmg, or How You akes 1
Difference” by A. H. Stone in Bécoming a Better Elementary Science.
Teacker (bv R. B. Sund and R. W. Bybee, 1973),-both of which are
- published by Charles E. Merrill, Columbus, Ohio. Classreom Questions:
What Kinds? (by N. M. Sanders, Harper & Row, New York, N.Y.
1966) and How to Ask the Right Questions ( by P. Blosser, NSTA,
'Washmgton, D.C. 1976) are useful publications on this topic. Refer
also to “Science, Silence, and Sanction” by M. B. Rowg in Science and
Children (6:11-13; March 1969).

—

hofr of i uction, every one of which is made in terms of the stﬂ:nt,
the lesson, the cumculum the teacher, and other factors in the educa-
tionsd. environment. Nowhere in our trammg do w phasize the
importance of decision making, and this is a crucial factor underlying
effective science instruction. This is a difficult issue; most time and
encrgy is spent on curriculum materials which the teacher assumes as
the long ®ange intentions of teaching. To compiemcnt this, there is
also the need for spontaneously reacting to classroom situations and
student needs. This workshop could focus on.new knowledge about
students {e.g., the theories of Piaget, Kohlberg, and Maslow) and

76 . ) €
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attempt to answerithie, initial question, “What do I look fof in studens’
behavior?” Then, a Jiscussion of the difficulty of making a decision o
~ could bring the teachers to an awareness of their own perceptions of
what is important in the decision making process. Teachers say, “I
understand these ideas, but how do I respondto students in the class-
room?” Again, the workshop can only heighten a teacher’s awareness -
because each classroom situation will be.unique. But, as a start, teachers
can become aware that sometimes it is sppropriate to ':?pond with -
an answer, sometimes a question, and sometimes a refererice. °
For reference sources to use in this workshop, consult’ Teacher-
Ptudent Relationships, Causes, and Consequences (by J. Brophy and  ° |
T. Good. Holt, Rinehart and Winston, Inc., New York, N.Y. 1974);
The Art of Helping (by R. P. Carkhuff. Human Resources Develop-
ment Press, Amherst, Mass. 1972); The Study of Teacbing (by M.
Dunkin and B. Biddle. Holt, Rinehart and Winston, New York, N.Y. /
. 1974); and Models of Teaching (by B. Joyce and M. Weil.- Prentice- -
* Hall, Englewood Cliffs, N.J. 1972). “To See Quirselves as Others See
Us, But More Deeply” by N. Kagan in New York University Edu- .
cation Quarterly (Winter 1975) and Human Interaction in Education
(by-G. Stanford and A. Roark. Allyn-and Bacon, Inc., Boston, Mass. :
1974) are also excellent sources. i .

4. THE SPrCrAL STUDENT IN SCIENCE ‘
With the recent requirement in many places that special students
be mainstreamed, there is an opportunity to provide learning experi-
ences in science -for these individuals. However, the potential of this
opportunity has been veiled with’frustration arising from a lack of
understanding of the unique problems of these studerdts and\of

. matexigls and appropriate methods for teaching them. There is valirsble
assistance available in thegform of fundamental information concerning

. the physiology and anatomy of various handicaps; methods, materials, As?
and problems & teaching the menta]ly retarded, visually impaired, and '
physically handicapped; and ways"to Hevelofs” positive student per-
ceptions and attitudgs while integrating the special student into regular
science classes. '

- In preparing. materials for the workshop, refer to “Teaching
Science to the Blind Student” by R. ]. Eichenberger in The Science
Teacher (4:53-54, December 1974); “Science Classes for Mentally
Retarded Adults” by S. D. Schery in The Science Teacher (42:44-46,

e | 7
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' Janwary 1975); and. “We Can Do I¢" by H. D. Thier and D. Hadzry |

in Science and Cbz!a‘ren (2:7-9, December 1973) Two special issues
on; special education are The Kappquﬁﬁrd ,1974) and Science and
Children (March 1976). N .

5. Grour Dnm.nm IN THE CLASSROOM o

- One of the major sources of difficulty in tcachmg, and the origin

| of many discipline problems, is a lack of understanding of the dynamics
of groups, in particular student groups in classrooms. Science classes
often require changes from a large-group to small groups for laboratory
work or individual work on pr&®cts, and the return to a large group

at the end of class. Because of the great variety of group changes it

. Nis-important that science teachers have some basic understanding of
.. . social psycholagy as it applies to the classtoom. Applying a few
impartant ideas in group process car brmg ut smooth and efficient
changes within the educational environment. In tion and applica-
tion of dynamics would be the aim of this warkshop. After discussion

of concepts fundamental to social psychology, the teachers would

- consider of ‘using the principles in their own classrooms. .‘

Mopxc of group dynamics, refer to Joiming Together:
Group Theory and Group Skills by D. W. ]ohﬁx and F. P. Johnson -

and Learning Togetber\b Afone_Coopermon Compet:tmn and

Individualization by Johnson and R. T. Johnson (both p_ubé
lished by Prentice-Hall, Englewood Cliffs, N.]. 1975). Also, Educa-
 tional Social Psychology bnM. A. Barry and L. V. Johnson (Mac-
\’ millan Publishing Co., New York, N.Y. 1975); Group Processes in
" the Classroom by R. A. and P. A. Schmuck (William C. Brown Co.,
Dubuque, Iowa 1973); and “Using' Group Dynamics in’ the Classroom”
by J. K. Smola and A. Mandell in The Science Teacher (41:28-31,

April 1974) are good sources)

-

~ . )

6. DISCIPLINE IN THE SCIENCE CLASSROOAT }
Classroom discipline is one of the major concerns of those enter-

ing the profession, of teachers, and of the public in gereral. Science
teachers need to understand the cause and development of behavior
problems in general, as well as some of the fireag unique to- science
where problems may originate. For example, setting up- laboratories,

- working on investigations, cleaning up, handling dangerous materials,
78 ¢ ‘ | ‘
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and. preventing: breakage of equxpmmt are all areas of pctcntmi’ disci~
pline preblems that are. specific to the subject matter. The workshop

could incorporate discussions of different theories of discipline, pre-
vention of problems before- they océur, effective techniques of han-

X gumper of hooks and articles have becn wrxttcn on the subject
of Mind some of these are: “Our Nation’s Schools——-A Report
Card: ‘A’ by Birch Bayh in Schoo! Violence and Vandafjsm (U.S:

.Govcrnmcnt Printing Office, Washington, 'D.C. 19?5), iolence in
tbi Scbaals ‘Causes and - Remedies by, M. Berger (Phi Delta Kappa .

ational Foundation;* Bloormngmn, Indiana 1974); “Dnscxplme

~ Today’s Education (64:58~63, March-April 1975); “The Public Looka _
ar the ‘Public Schools™ by Gcm'%e Galldp in. Today’s Ea’ucat{m: (64: -,

16-20;." Sept.—Qct. 1975); .Discipline: 2 Shared Experience,, by L D.

“Welch and Wanda Schuttre (Shields Pubhshmg, 1973), s‘md‘ M;magmg, I

' Instructional Problems by ], Warrell and €. M“ Nelsan (McGraw-
- Hille New York, NY 1974)

. , ,
‘ ' Ty . & .

7. Science, ETHICS, A\DS()CIAI Drcisions . .
N

We livesin an agé of crises. Energy sources aré bemg depleted;
the environment is being poliuted; and the glabal population continues

to increase. In many cases science and technology are simultaneously

( bemg blamed for the problems and-looked to for the. sofutions. Many

- science tedchers could beneﬁt from dxsc,ussxons of science and tech-

tiology. The social consequences “of science, “the distinction betwecg;)

the values of scjence and the .value decisions of appl lied scienc
appropriate use of value clarification technigques; analysis of curriewliim

" materials and teachmg methods dealing with.environmenta] awareness;
modification of preseirt programus to include more t.nvxronmcntai

education;~and. the cthical issues. posed.by .global scarcities are only
a few of the topms “for discussion. Specifically, this program could

increase the science teacher’sknowledge of global suarcities and the -

: limifts to growth, and thus exPand the teacher's understaniimg of °

scientific, technologic, and individual values. . L

Reéferences on scxence, ethxes and social, decxsmns mcIude gei-
ence, Technglogy,. angd Society” by P.-de.Ha¥t Hurd.in The Science
Teacher (42:27-30, February 1075); An" Inquiry into the Human

Prarpect by R. L. Heilbrofer (W W Norton, New York NY
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Secrzan 2 Tbe Snpcnumr at Wark

1974) a.-spccml issue on moral cducanon The Kappm:, Junc 1975

“Futures Plannmg Biology, Society, and Ethical Education” by

G. Kieffer in The Science Teacher (42:10-11, October 1975); The

. Limits t§ Growth by D..H. Meadows (New American Library, Inc.,

New York, N-Y. 1972);, Mankind at the szxng ‘Point by M.

Mesarovig and E. Pestel (E. P. Dutton and Co., Inc,, New York, N.Y. '

1974); and The Survival of the Wisest by J. Salk (H'.u:per & Row
Publishers, New York, N.Y. 1973).
s
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8. AN I‘ITRADISUPL!VARY View OF Scxmcr: )

This workshop is an attempt to broaden the scxcntxﬁc htz-.rac:)'f
within the' community of science teachers. There are vasious ap-
pmachcs that\mght be used. The aims are to update scientific knowl-

edge in areas other than the teacher’s specific discipline and to provide

a sense of mtradxscxplmarv focus to teachers. Topics for the workshop

might include: recent advances in various disciplines (e.g., quarks,

continental drift) -or an mtradxscxplmary anaiysxs of contemporary
problcms (e.g., energy, pollutxon)

.
P

. A~ IntekpiscipLINARY EXCHANGE OF Togas

* The division bétween the sciences and the humamtxes can be
narrowed by having teachers from the, sciences and humanities give
workshops for one another. They can exchange ideas, do-simple
lessons, and dxscuss fundamental concepts in their dxscxplmcs‘ Hurhani-
ties teachers would enjoy a good discussion of an issue such as the
energy problem and they would probably learn a great deal. Likewisé;
science teachers might en;mf Qxe opportynity toy rcad and dlscuss a
novel, play, or work of art.: PN '

"This is,a ercf' attempt to describe the supernsor s role in fagxhtat—
mg the go’.ﬂ of improving the educational environment. The topics
gxd :dcas stressed are different from those usually included in a

iscussion of the educational environment. It js tche human environment

- and the human ecology of the classmom that :n'g: most nnportant SO

shis has béen stressed, kavmg discussions of designing new classrodrns,
providing equipment, and xmpiemcnnng curricula to oshers. »

In the first half of the essay is the rationale underlymg msmn ‘

*In resposise to the’ penesrating and everpresent question,
"do somarrow?”, ideas agd references have been provided for a variety




£

[

i

| ‘ . .. Providing the I.cmg Emm

of workshops that might be ﬁ.rst stzps on the loxg }cmmcy toward
facilitating a bcttcr educational environment.

-
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Praparingjbr and Implementing Change

Albc.rt'F. Eiss, West Gteqrgia Learning Center, Carroliton, Ga.

Eve.r since education came into bcmg as a means of preparmg the next

generation to live in an alrcady existing adult society, it has tended to

be conservative in its approachs It hias followed changing treads in

. mﬁymtherthmacmgasannmumentofchmg&&&mcofm
K . conservative attitude, education has ‘changed slowly. The first major

" inpovation in education, the textbook, occurred less than 600 years .

'ago The chalkboard came about 200 years later. The next major |
innovation, the use of tcchnoiogxcal teaching - aids, occurred during

- the prcscnt ce.ntury

Sysz‘emr design”™ . :
The development of cducanonal lcammg is not new. Well-
dcvclopccf leammg systems were in operauon more than 5,000 years
ago. The rcctar\guls.r classroom, with seats in rows, taught by s teacher -
with teacher axdes could be found in large cides. There wias an
'“assrstan: principal”™ to dcal with dxscxph:\c problems. Students were °
pumshcd for standing up in class, walking,: leaving the room without-
\ \' permission, gnd especially for poor work deqqenczr/and truancy
~were not uncommon.’[1] ,
’ Today many lgarning systems are changing rapxdly Often thsc
: changes ate piecemeal and (poorly planned, with expedxency rather
»  than ratienality motivatinf§ the changes: Some of the confusion is the’

. result-of a lack of 2 gmdmg plulosophy for the manag nent of the” -
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'. . Preparing for and Impkmemmg C&@gc
 Two viewpoints of management found in industry were described
by Douglas McGréegor in 1961. [2] Translated into educational terms,
the ideas would be expressed as two theories.
Theory X -describes traditional ‘assumptions of management. In
educational terms, these might be pmphrased as:

. Teachers are naturally lazy, and will do as little as possible.
. Teachers are primarily motivated by pay raises and promotions.

need to be told and trained in. proper proqedures.

. Teachers need close supervision, with pmlsc and bhmc . propetly
dxsmbutcd '

5. Teachers do little, if any, work outside of school and then only
when they have to. ‘

6. The school system is of primary xmpm'tance teachers are selected,
trained, and fitted into the system.

7. Teachers need to be pushed in order to obtain adcquatc outcohes,

The antithesis of Theory X is Theory Y

1. Teachers are active, enjoy their work, and are proud of their ac-
cnmphshmcnts

2. Primary motivating' forces are internal, rather than external.

3. .Teachers "are- professionals, and arequite capable of domg their
own organization and plapning,

4: If providéd with the necessary supplies and equipment and en-
coufaged' to do their best, teachers ‘will work hard tmLovc
their teaching.

1
3. Teachers are naive, and depend on direction from above. They
4

given the opportungv d encouragement, will'work long hours
to improve their texthing. - !

6. The ifiteraction of teachers and students is of primary importance.

~m learning, andghe school system shquld be desxgned to promote
“this interaction.* -

7. Teachers crave :ppmml fmm th’é‘x; supenprs and thqr pcqrs and

will wnrk hard to wbtain this appmval g

It is p:obab!e that admxmstrators in most school systems*would
not iccept either theory X: or theory Y.in*their entirety, but would
% towarés ope theory or the 0[ her., Whichever® theory is atcepted

y hecomgs a self- fu}%'hng\pro&ficy, .and the administrator finds

hisor her theory is t” as f his or her school and teachers

" are cor\cemed For t}us reason, the Vlewpbmts of thcxadmxmstmtxon

- , . &
” R . T T 8
‘-~ R . / - B S\-." ) !
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§s Tedchers welcome md endence: and responsibility, :md when




Sxmz Tbc Supmuarn Warb _
. ‘ '.‘ .
™\ have a profound effect on the morale- and BeBavigr of the teachcs\
_ in the system. . : _ .

Dev:x’opmg a mble .\ystem ,

A viable school system is capablc of growth and dcvdopment AN\
autocratic system bascd on-gheory X makes such development very
dlﬁcult, if not :mpossxblc A ‘“non-system” characterized by crash

~ programs and ‘emergency decisions makes orderly change equally ‘
- difficule. A well-designed system based on theory Y\oﬁ’e.rs the best
: eavironment for orderly change.
r What are the components of such a systcm’ They are miany and
~ wvaried, but the following tckﬂn{cmnsncs arc essential for a wcll .
(}tgamzcd school system: .

1. Clcarly defined goals and ob;ectxvgs. A systcm cannot functxon
effectively with its members at cross purposm or with differing aims.

2 Trust and confidence among the groups in the school and the
commumty When the students fear the teachers, the teachers fear
. the principal, the pnncxpal fears the school board, and the school
board feard the opinions of xvotcrs there can be,,no éffective
“school program. ,

- 3. Open communications. A “chain of command”/becames just that, :
a-chain that binds the system. If a principal is ert fraid of what
teachers think of -him or her, he or she will/notfobject to their

‘\ talking to the superintendent or the school board. en everyone
ixs working together to Build a better school system, organizational
structures serve as a framework for prograss not as a block to
communication.

. Cooperation and consensus.c Opén commuriication ]eads naturally
. to the next essential for curriculum,change: .the necessity of full.
© cooperation among all aspects of the systém, from the student_to
the comtmusity, including administration, and professional, staff.
«  The mile of the majority may be.a democratic procedure, but it
leaves 3 dissatisfied . minoritv‘that can be fatal to effective school
progrags Individuals and  groups with differing _ viewpoints -

. ust be brought together to discuss r.hc.xr differences and to resolye »
hem if possible, rather than continuing fo cncouragc unproductive
onfmntauons between extremist (viewpoints. If the “middle ‘ma-
»  jority” can succeed in establishing a truce” bekween extrémist
. viewpoints, and in-enlisting cooperagion fog devclogmg mofe cff_eé-

o

- - L S
AR S { NS
. . . !
) :
Lﬁ.

- s - ) f )




]
B

}’rmg for end Implemensing Change

tive sch ls. the future can " offer great promxsc for commg

* «  Teachers must iven encouragement, support, and ecogmuon :

. instead of being criticized for €very weakness thiat can be found.:

6. Effective’outcomes. Every effort to Jevclop @ bettersschool pro- .
'« gram will fail wheneveg students fail to learn. In the past when,
students failed to Teapw-it has been custogary to blame the students
‘and teachers. The design of a successful \SyStem will rec |
| student failure as an indication that something is wrang wi the ,
| system, and will lead to the search for rieeded revisions. '

7. Satisfied constituency. This is a primary considerdtion in a learning
" . system. If parents, students, and teachers are unhappy with a school
system, every attempt to develop an effective system is bound to
fail. In such a situation, the first step must be to establish contact
among the divergent groups and attempt to resolve differences of -
wchomts ‘and vmxons. Until this is done, no' meaningful efforts
to improve the system can succecd - :

-

The role of the mﬁmrrsar ‘ ' .
The supervisor has the role of pmvxdmg a Imk ‘between the ad-
ministration and teachers. The ‘supervisor can help provide parents
", and students with the oppomxmt.y to bring their viewpdints of educa-~
tion into focus, and to assist in developing. a philosophy and goals of
¢ education toward which al members of the coffimunity,can work.
.« Fffective curriculum Jevelopment and the" articulation of the
. science program constitute important facets of supemsxon, well worth .
S * skillful, constant, and thoughtful effort. The science supervisor must
be deeply irvolved in inspiring, piannmg, coordmatmg, and_ imple-
" menting-curriculum change. '
A special word needs to be said here for new supervisors. Often
they have worked as tlassroom teachers, or perhaps as department
heads. They have given primary consideratidn and allegiance to their
7 ' owmsubject fields and the. néed to improve their knowledge in their
'~ own sphere of specialization. Science department; heads have been
. largely responsible for their own courses,*for ordenng Iaboratory
eqmpment, and possibly for holding mfarmal mcctmgs of science
teachers in which some degree of consensus conoegping the aims and
cdurse content for science teaching was achieved. ~
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|  Section 2: The Supmisar'n War&

[«ﬁ\ _ unusual project? Take some pxctures

~»
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then, when such individuals move into positions as science super-
visors, théy assume a role alxady accorded them by their colleagues.
It has. been documented that supervisors néwly promoted “from the

~ ranks” are.in ideéal positions to take the step to leadership. They already

hive the codfidence of associates and the administration, or probably
would not have been promoted. It is necessary to build on the confi-
dence and maintain the contact established with both groups. The
problem is to learn to act as a liaison between the two, and to learn .
how to do this without failing to. support worthwhﬂc charzgc for
fear of offending one gr‘up or the other.

. This provides new supervisors with their first 1mportant decision, ,
Shéuld they follow trends andxxm;)lemcnt shggcstmns made by the
administration and faculty, or provide leadership irfto new fields and

.develop new. ideas that will provitle the trends of the fumrc'—‘ The

Iatter~choice has its. hazards, but it is the most constructive one for
the imaginative individual who rcaliv wants to sce some worthwhile

changes in s¢ience education. -
S : SN

-

Building support for the system . 4*

‘Many communities lack confidence in the educatxonal system and
its program. Whg_conﬁdencc in the system is lacking, the first step
must be to build support for program development and to convince

the various groups in the community that something can and. will be

done. This is a public relations job that will require all the skill that
can be found Fortunately, the science supervisor i$ not along, in the
desire to improve community relations. He or she can-count on ﬁhe
support of administrators as goon as they find that the public relations

“program will pmduce positive results. Some good suggestions for
buxidmg bridges between, the comm!

ity and the school are:

Is one of the classes doing an
tell the cummumty about
it. Are some of the students workmg to improve the environment
in the community? Let the public know what is going on: The

' newspapers will welcome well- pared\fitix'esnng ftems about
. what.is happening in the schools. S

1. Publicize interesting school projec

2. Recognuc good teaching. Try to get the Rotary Club or some

other service organization to sponsor awards for (mtstandmg teachi-
\crs in the system.
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"3, Plan a slide show! of some of the interesting developments in
. science or science; education, The community is interested in
. learning whgt scicace is all about."PTA “programs, cogimunity
library exhibits, or| the use of a bank window may.pgovide an
excellent 'opp‘ox‘tunify for publicizing the school pro and
wii,l provide a challenge to the students in the’science class as they
~ plan exhibits which|will display what they can do. R
4. Take advantage of special events: ecli new discoveries in sci-
" ence, and news. about scientists: ‘Alert the community to the
impogtance of sciencg in their lives, | L S
" 5. Once the community has been alerted to the fact that science is
* interesting and impartant, the next step is to find out what they
think-should be ‘included in the school curriculum. Traditionally,
§_c':icnc§ teachers havé begn interested in their own pardcular field,
"and have tended to emphasize the great coricebts and theories of
, scicnce,\\to t‘he"excl’mibn of everyday evenjs. ' ‘

The stidents and the general public are usually interested in how
science-affects their daily lives. They are willing to learm theorygas
long as they! can see why it is important, but they frequently reject

. the idea of sFudyixxg science for its own sake. Failure to bridge the
gap between| theory and application has been one of the factors
causing a dedline in the public’s jnterest in science and its distrust

- of scientists. | . L ’ '

One way 'of bridging the gap is findingout what garents and
students think is important to know about science: One way~ef doing
this is to use a.device like the Science Degision Game. [3] This geme

" has been used Wy parents, students, and - teachers to determine what
t!iy consider imjortant in science and to find out to what extent the
school s Elgcixig\\ emphasis on desirable’ components ¢f the science

program. \ .o

1

[y
|
i
'

v i :
. Philosophy and goals ~ * . § 1
Failure to con&ider the interests and wishes ,of }he'studcnts and
the public in designﬁng a science program often has‘fesulted in nega-
tive attitlides toward the program. Some science programs hav¢ been
devised by scientists dnd science teachers without&ohsidering the nefds
and interests of the students and the public. Such programs-have' been -
effective for preparif\g furure scientists, and helping students who ~
oy ’ ; ' ‘ 87
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ion 2: The Supervisor at Work  ~

often dre not effective in-
neral pu

for & science program to -
ions below should be

take' science in college, but such prog
developing scientific literacy in the

In-developing a philosophy and
meet the needs of .the general quhc,
considered:

1. To what cxtcnt should s&cndﬁaﬁméy be eni‘phasiud in con-
. trast to prcparat:on for taking college courss=
2. How 1mpon:ant isa knmgedge of applied science to the studems?

. How Hoes science fit intg the whole curriculum? What relsmve
emphasis shouldbcgwcn it? -

/
"o

4. 'What basic science is important for éveryone to know?

5. Howi xmportant student attitudes and interests?

6. How importanfis environmental science?. o P

7. How xmpomnt is mtcrdxsc&phnary sc:cnce, in contrast to tradx-
-gional science subjects? :

-8. What should be done about dcvdopmg contmmty in a science +\

~ program (K-12)?
9. What relative emphasis should bc givén to laboratory work and
' to verbal Iearning? '

10. What is the role of the teacher in thc science progrz;nﬁ '

When ‘such questions are honestly faced, and a consensus reached,
the next step is currieulum development. But who will decide these
questions®? The science teachers in executive sessions? Unless the
community™and students are involved in determining the philosophy
and goals for the science program, there i§ apt to be distrust and
opposition to whatever prggram is evolved. ‘

-
The science commzztee

One effective way of developing consensus about thc science
program is to form a science steering committee that represents the
diﬁ'crent groups in the community. A steering committee, as an ad-

visory committee, provides a “sounding board” that teachers can use
to resolve conflicts of viewpoints and interests. Who' might be in-
cluded on such a committee? :

. The Sdm% supervisor (as 2 motivator, not necessarily as the

i committee ¢hairperson). }
2. An administrator with interest in science and a good scientific
background.
v
88 r.
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3. Two or three high school sciénce teachers,
/4. Asocial studies and an English teacher.
§. Two junior high school science teachers:

' science.

7. One or two parents who are mtc:m
8. An engineer and/or a scientist from
Biologist, health officer, technician
9. A banker, businessman, lawyer; or other mdmduai who is not
- !pamcularly interested in or knowledgable about science.. :
.’ Others who might provxde useful suggestmns for planning an -

cﬁectlvc program.

the science prpgmm. ,
ccmmunity. (A doctor,

The Decision Gamc mentioned prcwouslv may promdc a good
way of getting the committee thinking about the role of science in
education. The committee then might discuss the issues listed in the
sections on philosophy and goals. By this time the group will be in a
position to bcgm to provide guidance to the wnrkmg—-gmup that will
develop the science program. -
¥ The working group mighs be a sub-committee of thc steering
‘ " committee, or another group selected for its ability to lay the ground

work for the science program "This group should have the rcsponm-
bility to: :

1. Examine existing courses of study and identify thosc that can be -
* used or adapted to meet the goals that have been established.
i # Special attention should be given to the work of faderally funded
‘ projects, science textbooks, and courses of study such as those on
exhibit at NSTA mcctm£ "
2. Sclect those items that
curriculum for the system.
Planr a comprehensive science program for the system (K~12). ~
Devise a plan and téchniques for organizing and teaching the
program that will hold the interest and challenge the ability of
the students; (Techniques of mdxvxduahzmg learning should be
mcorporatcd into the hn ) '
5. Survey existing faci .and cquipment to idengify needs and
patentials. ,
6. Identify gaps in the materials selected in ' the second step and
_develop materials for the missing areas. (All of the science teachers
' .7 - ind many. of the students should be involved in this step
7. Find teachers who will volunteer to try out various components

be wsed in d‘cve!op&g a viable science

~
o
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and prowde fccdback for adjusting the materials to hold the
interest and meet the needs of the studems.
"8. Edit the materials and organize the program.
9. Organize an on-going staff development program 0 prcparc;
‘teachers to use the materigls effectively. One of the best methods -
of staff development. ls‘to “enlist the teachers in' the curriculum
~ development project and in the experimental use of the materials
to work with the plans for implementation, This is a c.rmcal step .
upon which the success of the pro;cct depends. -

b

10. Provide for cont{numg review and rcmon '

Du.rmg this entire process the stecring committee should react 1o

the materials and procedures. Such a group can be very helpful in-

kccpmg the working group aimed at the major goals of the program,
and in recommending revision or rcp!accment when it-is needed.

- At the same time, 2 continuing public relations program should
be in progress to-keep the corxﬂfnumty, the administration, and the
teachers informed ahout what is goigg on in the project. bt would be
helpful to the steering commitree and the working group if feedback

“from the public, parents, and students could be provided. Such “feed-
“back might be an important factor in maintaining contmumg com-
. munity support for the program. :

&
-

-

Systems components
In using a systems approach to cerriculurn design, it is ‘important -

" to consider all of the components of the system. These components

nay bf‘ classified under the fcliowi?g headings:

1. The learner, It is easy to lose sight of the fact that the learner is
the central figure in a learning system. The system should be

~ designed around his or her needs and interests, instead of try'mg
to fit him or her into a pre.desxgncd mold.

2. The staff. This componerit of the systém makes the systcm opera-
tive. A well- desxgned system is built to facilitate the work of the
staff in its role in the learning process. If a system component

. hinders the staff im its work, the component should be redesigned,

" instead of askmg the staff to Work around an unpcdlment o
effective operation.

3. The philosophy and goals. Thxs componcnt of the systcm has
alrcady been d;scusscd . s

-
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4. The physical facilities. This component of the system is often

“ b Coomse S

. Preparing for and Irxpkmm Change

neglected or taken for granted. It's easy to say, “We can't do that
.bccaus_c ..." A carefully designed facility pldn is an essential item
in an effective. curriculum program. If changes cannot be imple-
mented at once, they. can be made a litde at a2 time. Unless a long
range design has been worked out, funds may be- wasmd in makmg' |
changes that hinder rather than help the program. =~ - .
5. Materials and supphcs. This represents one of the contmumg costs
of a system, and it is important to get thc grcatcst eﬁcctl?cn&
possible for every dollar spent. : s -
6. Teaching procedures and techniques. This is a vxtal cmnponcnt of
the learning Bystem. Teachers, as well as students, are individuals
and have individual differences. It is important to permit teachers
enough frcedcgn to utilize their skills effectively, as long as the
philosophy and goals of the system are met. One teacher may be a
~ total failure if required to use the techniques that angther teacher
finds cmmcntly successful. The important thmg in
‘niques is balance, rather than cenfomuty : C
7. Management gxeduzts. often the most nc_' cctcd com-
ponent of a learting system. & great deal of time and money _has A
been spent on computer-gssisted instruction, This is useful, but at _
present is not economlcally feasible without outside funding. .
Another drawback is that someone has to do the thinking for the .
computer, and thi§ may result in the development of a rigid set of . "
procedures that cannot adapt ‘to thgzyarymg needs of the learner..
Most management systems in use today exist i plan books or in the .
teacher’s mmd Other, more effective plans are needed. Many
useful techniques, like contract learning, axe coming into use. '
8. Evaluation and feedback. This is one of the three most xmportant
components of a learning system, thé other two being the learper .
and learning techniques. It is important that the stated gogls of the
system-be evaluated, and nog something else. It is not ungommon to
find very little correlation/bétween the stated-goals of the systex‘u -
and what is being evaluated. The Most dommon flaw in the evalu=.
atxon-*p.rogram is to stress high level cogmtwe goals and’to evaluate
. low level dutcomes. Another weaknésg i i$ the frequent failure to
evaiuate affective outcomes at all. Upless !l the goals of thie ystem
are/ 'included in designing the ‘evaluation procedures, there is no
- guarantee that those neglected in, the cvaluanon havc been achxeved

-
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. 'Section 2: The Supervisor ap.Work . “\ _ : .
’ Teaching to the test ™ ’ . L D\\ s

R

_ As long as low-level cognitive objectives are ‘being measured, it is
. useful to “teach to the test,” if the test has beén carefully constructed
* .10 include"the objectives of the teaching. If the student is expected ,
to memorize a set of facts] the only effective way of evaluating this -
. outcome is to or the student’s kﬁ_d“?lédg“e of these facts. And f o .
.« -this is the goal, the bést method of-achieving the goal is tq teach the
facts that the student needs to know. In such a situation theze is every -
CO 'iu'sdﬁéﬁon for teaching to'the test. - - : S e
' When higher levels of cognitive learning are meagured, it is not
professional to teach the specific answers to the questi being asked.
In testing comprehension or ability to judge from external criteria, if
the student is given the specific examples used in the test and taught
the proper responses, the test items are dropped to the lowest cognitive:
level of gnemorization of informatian. - - ' ' " )

 Hbwever, it is perfectly permissible—even dcsimbl'_e*td uscsmuiar o
~ examples and ask similar'questioss in belping‘ the student achieve higher L
cognitive goals. There -is some evidence that failure o “stadents to

: \) . respdnd satisfactorily to mmeasures of highcr; cognitive' ptocesses may

not always be die to the inability of.the stydents to carry on such
processes, but may be due fo a lack of
answers being expected. , _
 Another weakness of the. testing program in manygsyste e
failure to feed the information resulting from the cest back ined the
learning system. Feedback that results in modification of the learning - }.

. system is the onl\y effective way pf improving the system.» b
¢ . - < e . ) .
. . M ~‘

liarity with the type of,

LY ’ . Xy,

1 ’ P

. o\
X Physical facilines Y Y A ‘ L
The physigal facilities of the $ystem must mot be pgrmitted 'to . }
dictate the leagding techniques that can g used: The opposite js trie: /.

he iesr{mg vironment that is fieeded shefuld dictate the chartactery «

istics of the physical system. The Suggestions for Shysical facilities thaw
follow assume that the ‘mirimum needs ‘of space,, temperature, and.
lighting’ are providfd. The suggestions are, intende to be e'xampe“'és,‘ -
o ia’ther‘ thin an-.\‘th ustive treatment of the subject.% - : P

\ 1. Space Allocatign. In'planning science facil?, adequate. space fc?(

- storage and expefimental projects is oftén feglected. Many seqtipe
ment set-ups needy to be lgfeCfrom one” day to the next, and such g

: 8 L
v
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Preparing for and Implementing Change
items need to be proteé,ted from the overly curious student. * - \
"\ Another area of concern is adequatc and suitable.storage space for .
corrosive chemicals, Such chemicals can “do‘hun‘dreds of dollars of
damage each year if they are stored in the same room with scientific .
equipment. Also, storing certain chemicals.together can create fire o
. and e\pIston hazards. Another hazard is the “dead end” work .
space ina ch\:mxc.s | laboratory. Every student néeds an alternative
exit in cast of an accident.
2. Visihility. It is important for safety, as well as for habxhtv }casons,

L4

> for the teacher to be able to-observe the students at work as muely ~ +  ~
as possible. Adequate visibility will also help reduce loss and dam- '
age of equipmgent, by making it possible. to aobserve carcless pro- -

- ccdures. The use of "glass partitions is one effective way of

) providing visibility. _ : - A
< 3. Usable Equipment. It is better to use cquxpment made from cans
and plastic contatners than to use equiprhent so fragxle’ that <he
students cannet.be permitted to hifidle it. There is a place for
teacher demonstrations, but thésc should be the exception rather .
.'than the rule. It is importgne for,each student to be involved per-
sonally in laborarory work, rather than meérely bemg an observer.
4. The Media. Center.' Often, science planners, do” not consider the
media center as a part of the science facilities, A library <which has
§qu.prin€cd resource materials ‘and is open only during specified y .
¢

~

ours is an outmoded concept that does not fit into a well-designed

7 learniag system. Visyal materials should be available as well as

printed materials. Space and facilities for viewing films and film-

. strips, and for listening to tapes should be available to the individual
: student when needed. A student should be free to move from the s
laboratgry to ‘the media center whenever he or she needs to look up '
mform?:tmn or'to view materials related to the laboratory exercise.
A good test of the flexibility and effectiveness of a school system
is the extent to which students are permitted to use the media

centef, and the freedom they have to use it when it is needed.

5. Qutdoor Facilities. Good¥ence is found oyside the school build-
. ing as well as in the iabaratorv A nature area near the school is
most desirable, but many alternatives cxist when a suitable center
cannot be established. There are many plants and animals in a
normal environment on ity streets, in erevices in the sidewalks, and
i’ vacant lots. None of these potential sources of investigation
should be neglected. Arg science teachers barred from taking

f

.
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‘ : ) ' oy . .
informal field trips during class,hours? This is a.typical example of
" g situation where the system is organized for the convenience and
~ security of the managemegt compopent, instead of organizing the -
~ . componentsto meet the needs of thestudents, * +° :
. 6. The +lome, The home, can be a useful adjunct to the sciehce
_laboratdry. By suggesting safe, interesting experiments as home-. -
work, it is perhaps possible to steer students away from dangerous
¢ or disruptive science activity whsle increasing motivation and
learning on the part of the student. By structuring the homework
experiments, one carf teach caution and common sense which are
B “ worthy objectives for any.science program. S
l 7. Student Responsibility. One of the-mqre #npértant lessons for every
) " student is orderliness. If the teacher has to clean up after a lab, this
is evidence of 2 weakness in the management system.’ Unless the”
student. is willing to accept responsibility for the condjtion of the, . .
" laboratory and its equipment, he or she has not yet tarned freedom '
to use the laboratery. A avell used laboratory is never spotless—
neither is it a_junkyard. There is.a middle ground between.a
spotless (and unused) laboratory and a janitor’s nightmare.
! * 7 7 / 4 ' ' ‘"
Time and cost factors : ,
The program outlined is idealistic and ambitious. Both time and
money must be expended to make it work. Some. districts have spent
- -“theusands of dollars and rhany hours on such prpiects with questionable
‘ results. What can a small district, or even an average sized district,
hope to accomplish with limited time and funding? - | -
Tn the first place, money-and time will not make a program. Also,
a program cannot be accomplished overnight, or even in a sinigle year.
The program suggested is a continuing program, with the inital steps
covering a three to five year time span. In this dimension, the time - '
and costs can be spread over a longer time period, and the prospects
for acconplishing the program are enhanced. '
Secondly, withf a broad base of comfnunity support, outside time
and funds. can be found. Often, a $maller community is more willing
" than 2 large suburban or city system to provide such support-“Teachers
will be willing to contribute their time and efforts to a project if they
are reglly convinced that it is wotthwhile. An administrator who really
believes the project should be. car¥ied on will find some funds to kcep>
it going. The support and cooperation of everyone is more important
. than large sums of money. B ~

‘ , - '
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Teacher time v .

" The most difficult problein is finding the teacher time and support-

for the project. Teacher time has been found in many different ways

5

in various communitjes,-Some -of the techniques naw in actual use

s Prepumg for and Iﬁpkmeming Change -

3

L ‘."‘

-were considered implossible a decade ago. The advisability of some of., -«
~ the te¢hniques hawe been questidned, but ech of them has proven

. “ effective inat least ane community. Some of the techniques are: .
. 1. Enfisting the aid of scientists and engineers in the community to
teach classes and free the teachers for other things.
2, Enlisting parent volunteers to assist with the school program.
3. Using teacher aides or student teachers to work under teacher
- guidance, bt with more than customary responsibility for work-
ing with students. & -~ B S

14

- 4. Shortening the sch?;%l wetk to 4Y; days, rthh fhe approval of the

State Department of Educition,.

5. DevelopingAndependent study programs for students. - A

" 6. “Doubling up” students for large group instruction. e

_ 7. Having administrative ‘and/or sapervisory pcr;mmcl_ take over
classes for teachers: : ‘ Lo

8. Hiring substitute teachers. . _ ,
9. Using programmed instruction or other techniques for gelf-study.
10. Hiring teachers to work during summers or week-gnds on the

projeet. . ‘ '
11. Asking the teachers to work overtime.

!
- This last technique is all too common. It is -undesir)ﬂirc, and will

undermine teacher morale unless some form of compcnSation}is pro-

vided for the-extra time spent. Also, by’ the end of 2 busy school day
ac; mplish worthwhile outcomes. -

\ L s

\

Student time : ]
When considering gme for,a program, and time for teachers, let’s

not ignore the time needs of stud?m. How often has it been necessary .

to &{‘ an experiment short bec@use the end of the class period is

or fgpck, teachers are usually too exhausted to do goqd work, or to.
v ' '

approaching? Do students turn learning on and off with the ringing .

of a béll, like Pavlov's dogs salivate? Is the class ‘scedule organized
_for efficient learning, or to give cach teacher-.an’ equdl share of the

student’s time? : 1
A rigid time €mhedule for students is nat a necessity for good
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management. Many school’ systems are using flexible scheduling suc-

~ cussfully. Flexiblewgchgduling may be more difficult to plan and manage,

but many educators thinl that it makcs a vaiuable contribution toa .
well-desxgncd learning sy - .

- Another area where student time is a problcm*‘is the semester
system that tries to fit every ‘student into equal time schedules in
learning. Two Iqammg variablgs are time and the quannty learned.
If one of thise variables is held constant, with a representative group
of students, the other will follow the normal curve, In designing the

learning system, we must ask ourselves whether we want to hold time -

. constant, and permit the ainount learned to follow, the normal eurve,’
or if we wish to hold what is to be learned constant, add permit the

time needed to fo?gw the normal curve. Perhaps neither of these -

van&les should be held constant for many students

lem:ﬂ}a im‘dget - o :
« It was mentioagd that thero is an irreducible minimur of funds
;that are riﬁmrcdumix* developing a science program These funds are
needed for materials, staff development, sometimes to pay teachers or
substitutes, and perhaps for Outsxdeb?smnce The amount of concern-
that an administrator and school d has for improving educatipn
. can.sometimes be meashired in dollars. Unless the gommunity js willing
- tq have-3he "administrator include a contmmng’{wuagct line for $taff
_~developm nd curriculum improvement, ithere is little incentive
/7 for the supervishr and the teachers to be concerned with improving
| instruction. Happily, most districts have such items in their budgets.
Sometim® the prob m isto get the funds assigned to the project being
planned. This is wheh a resourceful supervisor and a good publia .
relations progrLc:méc of great serviee.
. e _ ‘
L ‘ ‘ M .

. A .

o~ Conclusion
The suggestions in- thxs chaptcr are ngg 2 blueprint for currxculumf _
" chage. A viable curriculum plan must be designed to meet the ne.cqs

of a particular system, and . every, 'system is unique. Educadong

philosophy, community support, avax]ablhty of funds, teacher interesy .

student interests, administrator’s artitudes, and the supeérvisor’s mgenugt vi
are among the many variables that make each situation unique. fuf
Not gnly must a specific plan be individually stailored for cgék ik




system, but the plan must be ﬂmbic, and subject to ion again
and again as the project pmgres&. A systems approach to cumculum s
development forms the framework on which 2 vxahlc program can be
bmit, and the supcrvrsor is one of the vxtal facmrs in the system,

1. Kramer, & N. Hmary Begins at Sumer Dcubicday and Co New York, NY
U959,
- 2. McGregor, Daugizs The H::mm Side of Enmpnse. Mchw—Hle Ncw
’ York, N.Y. 191.
3.” The Science Decision Game. Innovanorm, Inc. Carmlkon, Ga. 19?3 (Copus
of this game may bc obtained at c®t and/or permission given to duplicate it
for school use. Write to Innovanons, Inc., Box 847, Car.mumn. Ga. ‘}0117)




Implhmdntfing Curriculum Changes
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, Charles” Butterfield, Science Coord:mter, Ramsey Puplic . Sz:boofs

Rmnsey,N . . ‘ _ N~

/
The purposes of this chapter are to clanfy what is meant by unple- '

menting curriculum changes, to exarnine practi¥es of :mplemcnmuan
it current use in schopls, to offér guidelipes for implementing pro- -
grams, and to take a position stand on the walpe of strategy planning.

* in implementing curriculum changes.

When a teacher, a dcpanmcnt, a school, qr a school system goes
about planning for a change in curriculum, there are two basic steps*
in making this change. The first step is the-selection of the new
program; the second is implementatioff, or installing the selected
program. Mahan has defined curriculum installation as:. - \

The plmmed' :&ztradzltt;on‘of instructional programs into schogls with

- explicit expectations that the program will be taught on a regularly
scheduled basis\ will be taught to promote teacker and pupil bebaviors
s congruent witb\the goals ‘of the adopted program, and wildremain
‘the accepted and routinely used instructional program af the school.
- until another curriculum 1§ntb greater potential for meefing district

needs bas been systematically identified and miradz:ced [91 -

~ than two stages: .
‘1. Redearch _
2. Bevciopment (includes Invennon, Design, Eﬁ‘lmman)
g, .
' / . . } §

UL

~

Guba divides the system of curriculum dcvclopmcnt down into more



. 3. Diffusion (mcludm stsemmstmn, Dﬁnonstmnon)

4. 'Adoption (includes Trial, Decision ‘to Adopt Installation, In.snm— |

tionalization) 6}

-

" This chapter deals only with the xmplcmcntmg, or mstalhng, phasc of
“curriculum development.

Implcmcntanon is .often the downfall of an excellent cumculum
selection. Eiss st::tes .

[

Eum‘culmn development is relatively easy fwben compared with im-
plmenmtmn Teachers are often individualists and do mot accept orders

without offéring resistance. Many of the older teachers bave been,
.. through several cycles of ineffective mrxulwﬁ revision, and . bave

developed a qudet, but firm attitude of passive resistance when curricu-
lum changes gre planned. For this reason, the supervisor should con-
sider the problem of zmplmnmnngmmeulm change as a selling job,
rather than attempting to take qn authoritative approach. A curriculum

plan aeeds style and character in order to win the coopemption of the
teachers'and the commmunity. Any wortbwhile goals vequiré continuing,

cooperative effort, and it will take a well-planned, carefully structured

- program to obtain thegentinuing cooperation that is essential for the

success of any project. (31 :
' b

Current status of implementation - ‘

.- Some schools make excellent curriculum ado txons'B'ut then nse .

poor implemeriting strategy For example, Schdol A develdped an
excellent course of study in the area of, elem®ntary social studies but

turned the program over to the teachers without- xmplemmtatxon.
* strategy or supervision. The Tesult of this adopnon was failure in two

_ years. Fricdman raises the same qucsnon in: rcgard to the implemen-

fation oflcumculum guides: P ;f S )

&

It is generally thought-that if curriculum | ,gudes are camtructed by
the total. body of teachers, tbey are mor; upt to be used by them. &

There is both fact @nd fiction in. this ass{mgptmn For one thing, the
defue[opmem of a curriculum gwde by} ‘many people of wvarying
opinions st represent a certain amount af compromise. Whether or
not tbQ’ compromises are actual ph;hzented in individual class-
TOOmMISis ORENITO question. [5] o

it

\’J te Impiemmng Csuriculm Cb.mges '
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School B selected a nationally developed elementary science program
" but offered no regulated supcrvxsxor; or coordination- and gave: the
teachers anly one brief orientation session supplied by the pubhs&r
- of the project. The result was contmuous problems, dissention from

the teachers about the program, and near failure. After a call far help, -

~a consultant was hired and nnplemenmuon tegy was initiated.
Today the program is progessing sansfacmnly N

: Implementation can be difficulr even \thcn line of strategy is
utlhzcd Trump and Miller have wnttcn SO

I {
3 [
™ . ' o -

W_ell»meming reachers and administrators, in the wvery process of
starting innovatioys and .experiments in their schools, may create
barriers to fm“tber curriculum improvement. ¥or instance, they may
fail to recagnize tbat a systems appmacb z‘: essential in educmowl
change. * ) :
The most mzportmzt mater of all during the Brst year of change is.
close supervision ‘of the teachers involved in the new program. Tbe‘
principal must change bis own priorities about how he spends bis time
and energy. . . .He has to con g::trate on the improvement of instrucs.
tion, working with groups invo

tberr teaching methods easily, nor do students change. their learning
habits easily.,-To facilitate ‘the process, the principal (or supervisor)
must ask many difficult questiohs, belp’ to find answers, point ous

d in change. Teachers do not change. -

things that are being dome incorrectly, and suggest bow to improve .

procedures. He t work continually at evaluation. [14}

~

* Gordon MacKenzie has summarized well t h.istor_v of imple-
menting curricylum changes. His dcscnptxo rts with the demon- -
stration techniques bf Pestalozzi in the late 1700, and traces them -
through to the ptesent time. The change, over this pcnoi,nf txstxc,‘ '
. seems to be from the past when experts disseminated new pregrams,
usually hy demonstration, and thé user made the most of what Re

or shecolld pick up by a sort of process. of osmosis. Today, there is
eviﬁﬁsfzgrdup planning and dissem'mation. Thése implementing .
groups usiize the combined efforts o rent experts, methods spe-
cialists, psychologists, administrators, s isors, teach . and students
and parents. These new forces and techmques give ns§ t0 new
strategtes. 8] : . : A

-
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100 C L o '
. - ~ \f ;‘~ .

- Ly



. S : L Impt‘ememing Cmicu!:gm Céxmges

To most authorities in- the xmplemcntatmn field; stratcgy is the
key t0 SuCCess. Maqkenz:ic defiries strategy thus; /

“The term “stmtegy” is used to indicate the means which are ysed

. ‘both to create curricular 17mafvatzam and to facilitate their use onp a
continuing basis. . . . i oné sense ?bere is mothing new in the comcept
of strategies for planﬂed curricular innovation, a]tbougb tbe use of
- “strdtegy” in-an educatwml crftext may be of recent origin,’ T

Many researchers, offer guiAe incs’ for - imple'mcn'tmg ' strategy
techmques Fer example, Lawler lists twerity-one guidelines for devel-
Joping stratégies fo introduce “planned curricular inn®vations. [7]°

* Allen and Fantin{ offer figther suggcsnon§ for successful implemen-
R tation with emphasis on inservice teacher training. [1, 4] this wewpoint
«is shared by Tyer. [15] Additional stress’ on the impoftance of
" 7. “strategy in implementing is given by McNally. [11] When an analysis
- is'made of curriculuni failures,.both past and present, the failure can
qmte often bg traced <a a lack of adequatepmlplementanon strategy,
The use of assrrategv might_have sade thcse programs. ’ :

Pl
- .,

. . . . ., -

.Saggest:am for zyrzplememmg strazegy -

A panned strategy is megded for successful cumcu}um imple-
mentation, This section dxscusscs two Systems devised by. others and
then some cgmments by this author. The first set of guxddmes to be
introduced )é suggested bv Mahan as a result of his implementation

.. work with the Eastern Regxoml Institute fm‘ quc,:m(m (ERIE). In
- ucmg hzsguxdelmcs Mahan wrxtcs o S

K Su.ccessful mtraduct:mzs of cumcula are very possible, very demazzd-

( g and very “messy® Little will bappen as a result of speeches,

articles, and exhortations. Work on the part of the curriculum pro-

ponents is needed—[onqztudma! awork “out there? in the presence of

teachers and pﬁpzl: If a fask-oriented :{zsmﬂatmn strategy i stead-

fastfy implemented by a task-oriented change ageni(s), the prognoszs

far extemat‘ly stimulated curriculum change is excellent. . . . Guidelines

/ dszed from case study are needed for initiating, supporting, moni-

/ toring, and sustaining crriculum installatiqns® if mew curricula _are

./ to be more rapidly. and more eﬁectwely utilized by the Natzans

-/ scbaol: (9] . - :
,“J ' c ’ . 14 P \ .
‘e b - : : ’ -
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13.

thinkepromote

_ Mahan s g\ndelmcs can be summarized into the following stratcgms.
. Begin a curriculum installation only after specific written agrcc-

ments. cleirly dcscrrbmg participant roles and respons:bxhns are
act:cptcd t

Construct 2 stmtegy for curriculum mstallanon, complctc thh /

distinct ‘components and approximate implementation dates, and

- follow the strategy from the start. Do not attemp: a “we’ll work -

it out as we go along” approach.

. The school district must invest an a(équate amonnt of funds to "

implement th&progmm .
Make sure_thet teac schcdulcd in any pﬂonng personally

~ volunteered to participife. Often- teachers are vplun’tcercd‘* by

eager admihistrators. ' .
Make sure teachers and prmc;pals are famxhar thh competmg or

- alternative programs. A program must meet Iocal needs.
.. Do not attempt curriculum’installation unless curriculum guides

(software) and all required equipm sé_at (hardwarc) are avzulablc
to teachers at the beginning of the hJol year.

.- Provide intgnsive inservice warkshap rogram for all personnel
-involved in the program, including schuol administrators.

Provide a consultant or coordinater to give help and to, oversee
the program. :

If possible, utilize more than one teacher for each grade level'or -

v subject area. Change is better accepted when shared among teachers.

sist that schools make formal provision for periodic, planned
~faculty assessment of curriculum implemenfation and resulting

student achievement. Do not assume "that a meaningful analysis
of an on-going néw effort will occur automatically.
In a large school svstem, Include at least one sub}cct matter
specialist or supervisor in the following phases: planning, selec-
tion, preparation, implementation, and exgluation.

If ‘available, provide participating teachers with hvu filmed

models of the instructiona] methodology-used in the new program.
Evaluate the program carefully, Do not depend on myth, attitudes,

verbal claims, and undocumented publicity. Make sure “the

program” is being taught and learning is taking place. .
: . \ .

Maxwell-and Heitzeg also offer certain guidelines which they
Tuqc&‘:sfui implementation. {10] Their guidelines stress

gcommunication and rapport among those involvéé in the process:

102
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¢ or she should
provide support and encouragement to the, teachmg staff and

Tbe Bzzzldmg Admmzsmzta‘r The Adxmmstrat should- know,
- understand, and be symipathetic to the pmgmm i—l

 provide adequate time to the teaching staff for preparation. :
The-Teacher-Training Program. Consideration should .be given to -

factors such as the advance selection and training of kc;y people;

the’ thorough' planning of the\inservice program, mstalhng end-

ofsthe- -year orientation programs and refresher drientations ‘in the

: fa‘ﬁ, and in-depth workshops in the methods and content of the

prograrh at each grade level. >

Good Commmudiication. Staff, parents, and studcnts should all be
mvolved ® -

Ewluatz"mz Both subjective and ob;.ectxve mcthods shculd be
umlxzed \ , : '

To;ap of{ su&.cessful xmplemehtanon Thier believes mtermdm

tion is heceséary. [13] By internalization Thies implies meamngful
long-term 1mplemcntatmn ofran mstruc:tlonal program until the pro-
* gram becomes sclf—sustammg or is. ready for modification or change.

Iowmg points:

L.

2.

3.

*

For successful imp e}ncntamm, this author would stress the fol-
——

All involved u xmplcmentatmn should hqve thorough knowledge
of the cogtent and methads of the adopted program. ‘

Coordination and/or supervision of the program is a necessity. The’

supcnimr should have extended knowledge of the program. Super-
vision is often 1 weak point in-the xmplcmcntatxon of a program;

the reiponsxbxhw is often delegated to a pc,rscm already c_arr\mg a

full load of assignments. .
*Mnservice training should be as complete as pnssxb.le The new

~program should be adequarely c:xplamcd with hands-on experience

4.

5.
6.

7.

Y

for phose who will be teaching the new program. f

Cgfmimunication Jines should jbe Jeyel opcd among all personnel

ir olved in'the program.

*A feedback and evaluation system must be established..

A svstem for modification, and change should be a part of thc

implementing program., ‘

Possibly most impprtant, there must be a feeling of opcnness among

.all involved in the adopt:on Criticism, both pro and con, is most

desirable. The key' to sucCess is sensitivity to all involved indi

viduals; this sensitivity must be built into the system of impit:
mentation. .

.

T _ #
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Section 2: The Supervisor at Work

¢

", Position stand : ~

A

“When planned strategy is used in curriculum’ mxplcmcntatmn, 2

‘gived t adopted program will epve a much higher probability of success.
The program will be better taught, lenmmg outcomes will be evident,
and the chance of longevity for the program will be itlcreased..

*

Miel points out that implementation must be carefully plannéd

. or a number of undesirable outcomes may occur. [12] Thmc outcomes,
are:

{
ACTION . ) ' OUTCOME ~ .
Stablhty ’ . ’ . ) . A
N >Nu implementation—————Stagnation :
Stability . o
. Change .y . .
: >Poor or no xmplementanon——*Chaos
Change ‘ ' | o
Change : Successful, planned s ‘
PR o lermentati ——Progress
Stabl}lty - . imp Cm'en a XQP. , .

The science of f/sti'.zte rin 'im lementation of vurricula is just
gy P ]

beginning to develop and take cﬁect Teaehers, admmmmtors super-
visors, colleges of education, and publishers must actxvely explore and
utilize systems of curriculum implementation. E

3%
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. Evaluating Sclence Programs

% - JanetWall, State Specialist, Deparurent of Public Instruction, Statg
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- .An ih;cgfal“part“dlf curriculum dcvcld;mem: is the process of evalu-

. ation. Wighout serious curriculum evaluation, an administrator, -cur-

riculum supervisor, or teacher cannot determine if 2 particular planned
learning sequence is meeting the needs of the student, if the content
and its organization is valuable, and if the selection of. learning
experiences, teaching methods, and instructional media contribute to
student learning. _— A B

The success or failure of a curriculum can be evalhatyf through
the testing of students, individually or in groups. It is through student
assessment that a supervisor. gathers evidence. that can leadjto con-
clusions on the relevance of’the curriculum to a group of students,
the broad objectives of a school system, and the needs of society.

Student evaluation should concentrate on three major areas, These
are: the cognitive domain; the {;fectivc domain; and the psychomotor
domain. Int past years, the majofity of student and program evaluations
has concentrated in the cognitive area. Currently, some, emphasis i
being placed on measyrement in the affective area-and very- litele
evaluation is being done in the psychojnotor domain. Science, as 2’
body of knowledge, 2 process of thj_nk% or decision-making, and a
set of skills,"lends itself beautifully to évaluation in all three areas.
[ The production of evaluation instruments and the development .
of measurement techniques /has led to the " construction of highly

refined standardized tests il the cognitive area. Evaluation, however,

s i
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can alsd be accomplished throygh well-constructed, teacher-made tests.
Both types of .instruments can play important roles in the assessment - .
of the goals of a’curriculum and the success with which'the curriculum K R
operates. . . . o . o S
N : . t, .
~ Standardized tests . A\ -

“studying the content of fextbocs and curriculym guides: Utilizing

a

. Within"the past fifteen years, ovgr 60 standardized instrm{mts
hdve been develdped or revised to evaluate student achi¢vement or -
progress jn science. Standardized science tests have been develofed i . .
the areas of eleméntary science, as portions of test batteries, antl, 2’ v
single tests in the typical science content aress found' in junior and [ o
senior high school. These tests can be used.to gather information . ik X
about studeénts on w}\u/'l;h 1o base mlmgfu‘lmﬂﬁpqséons e '*3*‘\?&?*{""5"%

¢

Published standardizced tests ard"'r‘?hsfjrcdﬁcx&y devdoped By, .

this infotmation, the#pertise of science consultants, and outstanding -
science teachers who understand botl\science content and student
learning, test developers can identify thé&g objectives that are typical
of most science curricula. Test igem§ are then written and refined

to/measure the most widely accepted of thde objectives. By using 2

standardized test, th_é effectiveness of the curriculum’in the‘school can (
be evaluated through the comparison of student performance with - . .
national #orms. This type of evaluation cgn only be accomplished /-
if the objectives of the test relate cluse‘g;?o the objectives of the )
curriculum and the instructional intent, and if the norming sample
makches the school population in important characteristics. If the
population on which the test is standardized does not match the school
population, local' norms can be developed. [3] l
Through stu'dying'the ifem responses of the student on a standard-

o,

: izec‘ test, a curriculum evaluator can locate areas of student (and thus”

curriculum) strengths and weaknesses. There are several means by
which this can be accomplished. If test items are grouped by cognitive =/
taxonomy levels [1], an evaluator can deterinine the percent of suc- /
cessful responses in each of these categories{}aﬁ:ill be able to get an '
approximate idea if the curriculum is conducive to high level-mental
sophistication in student thinking. Several of the test manuals that
_accompany stan ized tests key each item by taxonomy level for

those that wish to perform this type of evaluation, © ¢ ———

.
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- "Best items be studxed by contgaf“gmnpkxgs to gathcr related v,
&  cvidence of stydent achievemient. When 2 large number of items are .

< av%iiabic, test questions gan be categorized by . cont®ni and tf]m by‘
o - cognitive levels, within ‘contesit. This should be done fo ‘check on: -
CfS cognitive rpsponse jparerds on dxffm umts of a sub;cct by thc.

~ students taking the test. :
o When pxlotmg‘a new m‘nculum in"a school, standardlzcd instru-

"« ments can be used fq'compare achievement pf the students in the pilot
AR group with those in the conventional”science class. It should be -
. . remembe ed, howevcr, that the objectives of e pilot curriculum 'may .

. stress obf ctives other thgn student achievement on.typical science
content. §f no significa alﬁ'crcnces between the scoges of these .
" groups occur, or the pilot group performs better than the conycnuonal
groyp, evidence would indicate that the pilot group is- ‘performing at
* least as well as the comparison group in terms of th® objectives which
the test measures.’ Subsequent evaluation should be done on the other ‘
pbiectives that the pilot program purports to accomplish or on the
instructional goals the teacher wishes to reach. This may be done by '
gathermg information on smdent attxtudes. student skills, understand-
ings of sciénce 4nd sciéntists, the processes of sciepce -and so on.
At the end of th:sjchaptcr is a'list of standardiZed science tests
(with publishers) that r}ia} be used for evaluation purposes for pupils
in clementary and secondary schouls. Befgre sych tests are administered,
the examiner should réfer to the Seventh-Mental Measurements Y ear-
Fga}e‘ [2] and Stazqu;d:,,ed Science Tests—A Descriptive Lzstmg [8]
for reviews of these/tests (publishers’ addresses are included in both).
After checking th reviews for a preliminary selection of a standard-
, “jzed test, order a’specimen set of the test t /gjtudy the items, the
b "'scomg techniques, and test score mtcrpretanon as well as the goals
or objectives the test measures. .
"~ Many of the developers of -the prcscntly utflized curriculum
projects have scen the need to, constiuct testing instruments whxci{ J
measure the particular ob)ecnves of that curriculum.-These devclopers
have felt that, since# these projects purport to Relp sfudents reach
. objectives different from those found in a typical sciénce qourse, a
test must be developed to measure the achxevcmex)t of these goals.
Many of\thcse tests are accompanied by normative and item analysis .’

data red on students that have utilized the particular project.
Informiation of this type can be very helpful to curriculum developers
:md evaluators. \ , ) -
ooy . .
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 Tedcher-made tests o ' ' - 4 v
" Well constructéd teacher-made tests will pravide similar informa-
tion to curriculwm evaluators. The reader is referred to The Specifica-
| tion and. Measurement of Learbing Outcomes [5] and Educational
"+ Measuremens [1] for guidelines on proper test item construction.
~Of utmost-importance in test .constructidn for pupil or program
evaluation is the balance and relevange ‘of the total test. Relevance
refers to the'c!oseqc‘ss of the relations 'p‘bctwecn the obi_cct}ves armd -
the content area of the test and the objectives and content, area of
clagsroom jnstruction. Balance deals With the proportien of gmphasis ‘
of the content objectives of the test and their relationship to this
emphasis in instruction. Helping to insure the construction of a
test with these characteristics is done in several steps. First, the objec-
tives that students are to meet mast be written in performance terms.
Next, by analyzing the goals of instruction, 2 table of tes\specifica-
tions is constructed. This is a chart that” relatgs” the percentage of
instructional time spent by cognitive level and content area. After the
teacher Yecords this datg, test items should be written to reflect this
table. (For example, if 15% of the instructional time has been devoted
in the content area of zoolngy\ﬂn the cognitive level of comprehension,
the gest items should reflect this percentage as xclosely as possible,)
Fach test should match the goals of instruction and what actua
occurred in the ‘instructional process. A test possessing the qualities
of balance and relevance will help the classroom evaluator in monitor-
ing the success of the instruction, instructional matesials, artd student -
achie\:cnﬁnt. o R . '
Cognitive achievergent should not be the singular goal of ‘pupil
progress, instruction, and\the curriculum. Areas such as the affective
and psychomotor domains should alsd be .analyzed. The gffective area
dealt with the attitudes, beliefs, interests, and other emotional re-
sponses of the“®tudent to the cnvironment. The science curriculum
can play an important role in devclbpiné stable attitudes and values
in our technologically stimulating society. Although measurement in
the affective arca is presently being delineated and refined, few instru- -
~ments are available for assessing student interests, beliefs, and attitudes.
The reader should refer to a document published by the Wational
Science Teachers Association® entitled Bebavioral Objectives in the
Affective Dormam (4], “The Present Status of Science Attitude
" Measurement: History, Theory, and Availability of Measurement In-
sstruments” [6] (which lists published and non-published - science

r
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. 'attitude Yhstruments); antl. ta other science educatiqn rest t;h\,k fals.
in order to identify, the instruments that are presently used. A sudy <
' ay be helpfpl as .

"of some of the instrumebits found in these sources may be helpfpl
# ¢ .' mddels in prepating att‘iu?gle instruments that" are particularly ugéful
o foran individual schol or classroom. The attitude instrument cantgke -
"+ ‘the form of questionnaires, checklists, interview schedules, and'rgting -

. 3 SC%iCS:’ _.' . ¢ ‘e ~ LY ‘ IR \f -
’ Though paper, and pencil instruments are_commonly useq. for
- . accumulating infprmation abous.student attituges, other less fir '
' " .methods ‘may be used. Observiﬁg the“behaviors of students ma give ”
a teacher a great deal of information about student attitudes ds they.ate
exhibited. when' they participate in clasy-discussions, work ‘ony} indi-
vidual or group projects, and engage in classroom experimentatipn or
other activities; Information on studént attitudes can also be: dérived
by the use of inquiry. The d3ta on student, attitudes is availableto the -

"+ teacher merely by asking. A wise téacher will use caution in applying
¢ this technique because often a verbalized attitude, imterest, or-gpition
" may be exhibited differently when the student is confronted with an
expression of this artitude.in a realistic situation. The inquirt process,
therefore, stould be confirmed by® careful observation. : e
Perhaps the most critical area in which a Gcience teacher should -
~  w~cogeentrate is in the promdtion of attituge changes. Charagtetistics
such as open-mindedness, verification of experimental results, ,an
valuing the work of science and technology can be changed through
" the observagce of thé classroom’ teacher as a model of thése ; char-
acteristics, and through the opportunity of the student.to relate science
to the workings of society. These attitudinal change§ can be détected
‘through properly constructed instruments, observation, -and inguiry.
: " The 1aboratory or investigative enviromment provided in the
science classtoom lends itself o ‘the observation of the manipwlatory
skills of students. The psychomotor domain has had littde or no
"emphasis in student or curriculum evaluation. Perceptive. teachers can
. contribute a great deal of information in ‘this area by studying the
sl?ilis of studenits durink manipulation of laboratory equipment.. Here,
systernatic observation techniques can be employed along with tedcher-
developed checklists or javentories to assess skills and psychomotor
activities of students. Using these methods, the teacher can determine
\ the amount of confidence 2 student -uses in erforming a scientific
| task and can assess the improvement of manipulative skills through
. observing incresses in efficiency, complexity of movements, and
smoothness of the task pegformance. ‘

¢

.
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common methods“of testing, nor should only one method of testing
; be used. Direcr abservation, mte;‘vxews, and questionnaires can all be
- " used successfully;’ alone and in combination with other instruments,
.to supplement decision~making f‘)r detcmnmng the effectivéness of

the science cqmculum and its total xmpacrﬁ’on smdent characteristics

and behaviors.

Evaluation is cmical to r;}? dcvelopmcnt of a good science, cur-
ular classroom, or individual studcnt.g

. riculum for g school, a pa
« * ~_Without a serious attempt at evaluation, we are only paying lip service

to providing the proper science curriculum for our students.
. ‘ s

ELEMENTARY SCIENCE TESTS _ .

Bormann- Sandcrs Elementary Sciefce Test. Bureau of Educatxmal Measun.-mcnu,
K Kansas $tate Teachers College.
"The Butler Life Science Concept Test. Psychametric Affiliates. ‘
- Educational Devélopment Scnesﬂ-Elemcntzry chel«-Scxence Scholastu: Tcstms
Service, Inc.
Metropolitan  Achievement T@MIntennedxstc-ﬁScxcnce Harcourt Brace
~ Jovanovich, Inc. .
Minnesota High School Achxcvement Exmunamm—Sc:ence—Gmde 7 American
. ' Gujdance Service, Inc.-
 MinntSora High Schcx)l Achievement Examination—Science—Grade 8 American
Guidance Service, Inc.
Sequentiat Tests of Educational Progrcss%encs II—Form 4. Fducational Testing

Service.) A
" Sequential Tests oﬁ FE.ducational Progress—Sencs I~Form 3. Educauoml Testing
Service.
SRA Assessment Surve)«Achxevement Series—Science. Science Rcscarch Asso-
ciates, Inc.
Stanford Achievement Test—fntcrmcdmte 11—Scignce. Harcourt Brace Jovano-
T _ vich, Inc. : 4

. - | f
, S , .
3 i i . SECONDARY onmm TESTS

BSCS Comprchensive Fina! Examination. The Psychological Corpomtmn
Cooperative Scicnce Test—Biology. Educational Testing Service.

Emiporia Biology Test. Burcau of Fducational Measurements, Kansas State Teach-

ers College.

General Biology Test. Psychometric Affiliates.

“Minnesotaf High School Achm ement Examination—Biofogy. Amemcan Gmdmce
Scrvice, Inc.

Nelson Biology Test. Harcourt Brace JoVvanovich, Inc.

Processes of Science Test. The Psychological Corporation.

Tcxts fm- Patterns and Prudexs&s The {’sycholcggcal Corporation.

»

1ig
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(,umculun{l *and student valuation should not be Iimitcd to: the .
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i ' ACS-NSTA Cooperative Examination in High School Gaemmq.r Enmmncms i
ST Comrhitteg, Americant Chemical Society..

“+ .. ACS-NSTA Cocdperative Examination in ngh Schoo} Ch'é'msuy (Advamd
e Level), Exmn;tmm\ggnnmuce, American .Chemical

« =« Anderson-Fisk Chethistry _gf Harcourt Brace Jovanovich, Inc. M
- # - Coaperative Science Test . Educationgl Tsnn.g‘Scrvxce‘

S Em Ghemistry Test. Bureau of Educstonal Mcsmremenu, ‘Kansgs
‘ cacheérs College. '

- o Gcncnl Chemistry Test. Psychometnc Aﬂihates. - \G
“.. ' . . Minnesota High School Achievement Wmm—ﬂxmtry Ammcan md-

dnce Scfvicc‘ Inc. ,

¥+ & SECONDARY GF_NEriAL SCIENCE TESTS

Adkms—McBnde General Science Tcst Psychometric Affiliares,

Cooperative Science Test—Advanced General Science. Educational Testing Service,

Educational Development Series—Senior .chcl Scxcncc Schohsuc Testmg Serv-

e,’Inc.

Emporia General Science Tcst Bureau of Eduamoml Measn:ements, Kansas
State Teachers Coilege.

Fundamentals Jwaluation Test—Science, Srcck—Vaughn Co, '

Metropolitan Achievement Tests—Advanced Soience. Harcourt Bme Jovanov:ch,
inc. ’

Metropolitan Achievement Telts-—ngh Schooi Scxcnce Test. Harcourt Bmoe:
Jovanovich, Inc.

Read General Science Test. Harcourt Brace Iovarm\nch Inc. :

Stanford Achievement Tegf-Advanced Scxcn‘ce Test. Harcourt Brace fosgno-
vich, Inc. o

1 Sanford Achievement
.. vich,Inc.
Test of Science Knawied

-

est—High School Science Test. Harcourt Brace Jovano-

. The Psychc)logicaf Corporsatiod.

SECONDARY PHYSICS TESTS

Coopem'nve Science Test><Physics. F.ducational Testing Service. .

‘Dunning-Abeles Physjes“Test. Haicourt Brace Jovanovich, Inc. - r
’ General Physics Tesf, Psychometric Affiliates. |

’ . Minnesata High School Achievement Exammatmns—-—Physu‘_y American Gmdmcg

: Service, Inc. -

[ 2

OTHER SECONDARY SCIEl\fCE TESTS
Towa Tests of Educmonzi Development—Science. Science Rscmh Asocmes,

Inc.

Minnesota H:gh School Achievement Exarmnanog——Scxencc Gmdc '?. ?&nencan

t . . Guide Serviee, Inc.
. Science TestsContent FEvaluation Series—Physical Science, Houghton-Mxﬁim

- Company.
/ Sequential Tests of Educational Progrm—&n& II—Form 2. Educational Testing
, Service.
' - _.+" Tests of Academic Progress. Houghton-Miffiin Company.

Test on Undersranding Science. Edycational Testing Service.

112 -
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Gary Huffman, Supervisor.of litergroup Relations, Title VII Progrims
- and Services, Indianapolis Public Schools, Indianapolis, Ind. '
. g ’ ) . S . ?‘

‘From February, 1971 to August, 1974 the Science Supervisor, grades

K-12, for the Indianapolis Public Schools and two assistants attempted
to implement ESS -with approximately 48,000 students in grades 1-6 and

dless to say, they had to get many science materials into the -

o EF with ‘ap??oximat:cly 16,000 students in grades seven and eight.
o <

- 114

nds of teachers. ‘ ‘
The mechanics of getting the right materials to the right pgople

at the right time is not a strange and mysterious procéss. General '

Motors and other large corporations do g goggl-job of it. There are

accounts of how school systems in Colorado and Vitginia provided’

elementary teachers with ‘science materials for activity-based scienge
programs. These school systegis used the kit distribution approach.

They loaned kits out to teachers and had the kits' returned to a
central supply center where the kits were refurbigshed before being

sent out again, To keep'the tost of kits down they attempted to buy
as many items as possible in bulk from local distributors. '

In Indianapolis thig approach was not used for dist,_ribun%\x, mainly
* because funds were not availablée to hire personnel to operate a kit
“distribution center. Instead, original kit were sent to remain in the

building, and teachers were provided ‘with order forms by which they

* could order kit repldtements, at the beginning’ of the fall and spring

semesters. The staff filled these orders over the summer and' at the
beginnifig of the spring semester. Fhe rpst of the time in the school

l\.l

. . . . 3 f .
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ng Materials Into Teachers’ Hands

A

»
-
-
.« e
s



. . . B . ’ ‘ S ‘ﬂ \ -
- o _° ..\, ‘ G::m&gﬂlaxmablma?‘e&bcrs’ mis
- f !

year Was used to provide on—gomg, mse.rvxcc tmnmg and tmublc“

shooting activities. . L
‘This prief overall skietch of how materials got into 'teachers’ fmxds

“iight be Tore understandable if. the answu’s«;g the' followmg often-

as.kcd qusqons are ngcn

~ "Q—Wouldn't it have been less expensive to lgan kits t0 teachers?

For example, if dxﬂ’erent teachers used-different Lits at different t:mm,
so mapy kits would not have ta be bought. '
~ A~0One kit for every three teachers in'a bmhﬁng was pmwded. :
The “teachers in the bmldmg swapped kits and this kept down the - -
number of-kits which had to be bought. These teachers would some-

.r times get 0\; kit .and an item would be missing that had not been

planned f

in the previous semester’s: ordering. A’ phone call to the '
central office would*get this missing item on its way to teachérs.
Q—How in, the world did you provide mse.rwce for all those:

. teachetsin the use of ESS A ISCS? .~ .

A—To get ESS and ISCS off the ground, trammg was pmvxdcd .

_in the summer of 1971. It was xmpcmble to train all 1,350 teachers of

grades 1-6 in the use of ESS, so ten primary (gmdq- 1-3) and ten
intermgediate (grades 4-6) teachers were trained from each of the ten

~areas in our school -district. These¢ teachers were called “Resource

Teachers.” Thmughout the school year the Rcsourcc Teachers pro-
vided ‘insérvice trdining for teachers in their bmldmgs. The Resource
Teachers were the link to each school and could advise the central *
staff of pmblem areas so that they could be_.alleviated.

Inservxce meetings were held throughout the year for Resource
Teachets and any other teachers in the system who cared ¢o attend.”
ISCS Level I was implemented in #he 971472 hool year for both ‘
seventh and eighth grades; Level IT in the 1971—73 hool year. During
the summers of 1971 and 1972, inservice training/was held for teachers
in the use of ISCS. As with ESS, inservice training was pmvxded
throughout the year in ISCS for those teaghers willing to attend.

MeGraw Hill and Silver-Burdette provided consultant help for

- training purposes in the summer and throughout the. school, year.

Many” teachers were also able to take advanta of NSF—sponsorcd
Summer Instirutes, which were held at that time.
. @—How did you evaluate ESS and ISCS? o
A—The ideas listed in" the ESS teacher guides were used to

Cevaluatc students’ progress. The overall goal for the ESS program }?

to develop in students the ability to state‘ question and to find t

‘e

‘... . ) A s

~

‘ - 1

~—

(
o



\

-~
-

Section 2: The Supervisor at Work — ~ ) -
™ . N

answer through the manipulation,of materidls. The schoal sgrstcm ngcs

a standardjzed test inkcience atfthe cighth grid® level. This standard-

ized vest showed that?ISCS. studtents made a slight but not. significant -

gain over students who had not ssed ISCS.The standafdized test .

scorséverq used by the central administration for their purposes. The

" /ctiterion referenced tests, developed by ISCS, were Also used to give

teachers a truer measuré of what ISCS students_had/learned: t Y
Q——VVherc can you bdy materials mexpcnsxvcly (e.g., mpmlwafms,

ﬁgshlght ‘batteries and bulbs, food dyg, kosher salt, etc.)? :

RN

. § A—Call local retsilers and .ask them whege they buy thesc xtcms,

then buy from that source. For example, the manager of the Jocal '
A&P storg was able so identify a source for kosher salt. He gave the
name of a company in Cincinnati. A letter to that company made it

possxblc to get. kosher salt at-about hzlf the reti pncc (Who said

it b

- science wasn't multi-ethnic?)

Q—How do you get started in unplemcntmg sczcnce progmrm -
‘that require a lot of materials?

A—To begin, you must begin. If too much time is spent getting
ready to be ready, the. beginning’ may never be made. By actually
starting the system, we were able to keep it going by working out
solutions fo the problems as they arose. Important decisfons—the Rey
tradcﬁ»ﬁs and resource allocations—canriot always be madc ahead of
time.

Q—Was it all worth it?> Why not just have the kxds curl up-with
a good book?

A—Ir was gratifying to see the students answer questions through
their .manipulations of ‘materials, rather than working with the all-too- -
“familiar types of assignments: “Read pages 16-23; answer the questions
on page 24 and we will dxscuss it tomorrow don t forget thc test on
Chapter 3 on Friday.” ~

I leave the decision of “is it worth it” up fo you. As new formats _
for learning media appear, new ways of distfibution will evolve
«whcrevu‘ dedicated staff members make the determined effort neces-

sary to dccomplish thc task. \ . . /r

B
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" Donald Del Seni, Assm’a; Principal, Dyker Heights ]mzxm' High

Schavl, Brooklyn, N.Y.

. \.g“\ e - - "

. The major funcuon of the science supervisor is ‘the improvement of

the mstructmml program. This is accomphshed by lcadershxp in
threc areas: : .

L Improvefnmt of the scxence classtéom environment in which 'the

supervisor aids the teacher to improve the components of the
discovery-bas®d science lesson.

2. Modification of the curriculum through the subtle eﬁ'ccts of re-

" vision, -addition of new techniques and/or materials, and the impact
of new science- discoveries taught to tcachers in post-obscrvauoml
and departmegtal conferences.

3. Courses of sttl
the deletion of materxal, units fragmented and re-distributed, or the
addition of new units or materials to meet the local need.

These educational methods are utilized by dedicated science super-
visors in their daﬂy tasks in ‘and out of the science classroom. However,
at times there is the need for major curriculum reform to meet the
~ needs of a science problem which. is mdxgcnous to a local area.

Each state, and many communities, have courses of study or
syllabi gontaining oudines of facts, principles, concepts, g sample

n plans that the science teacher is expected to follow., But where
»> ‘state or local curricula are limited, or do not meet changmg pupil /
- needs, it is ‘the task of the science supervxsor to organize the dcpartJ

- - "
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- ment to fill that need. This chapter outlines the process of cumcular
' reform whyh thxs author has xmp‘lemcnthus own dcpamnent .

S Co e — owb g
R N .. o LT
" Ideqtifying | tbe e'a& ot : e
" The natuse cQLthc problcm in a parncurm' area must be defined
"before any constructive change can be made. Oncc( specific problem
has ‘been isolated, -a complete analysis” must take place before the
“Mnitiationr of a curriculum change. In the case of this author's experi-

' ence, the science deparrment felt that the pmgmm for students who
excelled in science was in need of major revision. These students were
invalvéd in an accelerated program in which they were to complete

\{mm vears of ] 1unmr hxgh school scighce in two, and then- complete a

) course in earth science in grade nine or be given “enrichment topics.”
e . Since there was flexibility in the methods used, a lack of teachers with
" strong earth science backgrounds, and an urban scttmg for the school,
. everyone' felt that the bnght stidents should be gwen a new course

— . Qf study in grade nine.

r
.
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Leadership role for curricutlum tmprovement | ‘ -
They science supervisor must be able to organize, delegate, and

. complete the pro;ec:t of curriculum innovation. He or she must have .

‘the respect of staff in ‘order to implement change. This can only be

accomphshed bv using the principles of democratic administration

and supervision. The supervisof must strike a balance between achiev-

® ing the goals of the department and meeting the needs of teachers in
the group. Somc of the qualities which are important in this leadership
role are:

B

.

1. evidence of continued science scholarship; ! ‘

2.# willingness to explore, experiment, and innovate; .
3. accessibility; ‘
> wiljingness to assume responsxbxhtv,

ability to hold effective mectings;

abilityrto involve effective people and move them forward
ability to secure loyalty;

appreciation of all ideas; \

ability to Iistex\ seriousiy and sincerely;

:O?"T_“P*':":“

«
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IO abxhty to maintiin lngh moralé by promonng a good orgﬂmza

tional chmatc

“ . The science supervisor must decide on the best approach to
organize and effect the change. It should be noted that if the super-

~visor dictates a decisioh through a hierarchicak structure, it will be™
~ doomed to failure; the need will not have-evolved from the staff -

* which has to implement the decision. A departmental. conference
should be held to solicit the ideas and recommendations of the staff,
In this authof’s case, it was decided that an ad hoc science eur-
‘riculum committee should be formed to decide on strategies. Four

""" “teachers, a laboratory assistant, and this author compnscd the gmup

. The following techmqus were implemented:

Dﬂ:clopiﬂg’Lécai Curricslum: Reform - |

‘1. Open discussion. All teachers were free to state their p}ﬁlosophxes. ‘

»  values, and desires.

- 2. Collegial decision-making. The demsmn;amve,d at was cooperatively

developed by the dcpartmcnt

o3

Our committee decided that a year—IoQg course in eavifonmental

science should be written, mcludmg lesson plans, labomtory activities,

and extensive field trip guides. ~ | .

A

Pm:apanorz

~The science supervisor must nge du‘cc:tmn in a cooperatively.-

developed program. Teachers must be given demsmn—makmg authority, .
since it is “they who will implement the program. Teachers perform

three ma;or tasks in curriculum implementation:

1. They work mdfplan with their students.
2. They develop individual appmaches
3. Thev share curriculum experiences with their eoneagum

In mamtammg the collegial spirit, the supervisor should insure that
he or she becomes a part of theyworking team. Delegation of the “work
portion” te the teachers will be self-defeating.

In our expenence‘ once the deciston was made to write a year-long

- environmental science program, members of the committee decided
“what aspects they would undertake. Each teacher selected a topic to

il ! B
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write on from an outline that was developed. The science superwsor o

allowed staff the freédom to create that pirt of the program in
which the tgacher felt he or she had the most. e.xpei-usc and confidence.

. .

: ]

- Commmumication & : ’ ‘

Althgugh each tcache.r is workmg on a separate aspect of the
" problem) the science supervisor must insure that the cohesive nature .
of the project is maintained. Periodic meetings—both individually and :
collectively—should be held, to direct the work to com‘p}enon An
*“open-door pohcv” should be maintained te promote wtahty in an
mfprmal Way.~

-

szdmg

The dc.vclopment of a rlew science curriculum is usually based
on the concept of discovery learning by student Iaboratory achvities, -
field trips, and demonstrations. These often requirg additional seien- -
tific apparatus which may strain the ‘limited budg& of an individual -
school. Some, districts allocate funds for experimental curriculum
des:gns, in o‘her districts, alternanvc sources must be investigated.
The science supervxsor should investigate the mechanisms for writing
grant proposals in the search for fundmg new curriculum,

In the case of this authm' s experience, the PT'A and NDEA Title -
1T Federal Grants have proven successful sources of support. Thq
PTA, with its various fund-raising activities, has been penerous in
purchasing those pieces of equipment which cotld not otherwise have
been obtiined. Through conferences and orientation sessions, parents..
have. become familiar with the science’ program and are thus most
receptive to our requests for financial aid. ;

Each year, grant proposals for Title IIi-funds are written. By this
means, our department *has obtamed an env:ronmental biotrongtte
chamber, aquarium, and field cquiginens

rl

3

)

Evaluation

In order to escape provmcml bias, :mv expenmenmi cumcu}um
. should be sent to an outside agency for independent evaluation. Evalu-
ation should be an origoing procedure, and modifications should be
implemented as the curriculum evolves through various phases.

120 .
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’ &Dweloping Local Curriculum Reform
Our environmental education program wgs revxewcd by the
American Spciety for Ecoioglcal Education. Requests for our program
were received ‘from various parts of the country; and their evaluations
were: mcorpomted inté our program, To complete our evaluation
. process, we used supervisory observations, teacher evaluanons, parent
and pupil questionnaires, and pupil test scores. .
Similar to the scientific method itself, new proceduses are used

to replace those methods that do -not meet the ultimate objective—

students learning the concepts of science.

4
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Science Fairs A
- One Teacher’s Opinion

' ‘Gene P. Kingham, Skelter Island High School, Skelter Island, N..

A

<
4 .

P
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“There are many differing views on the idvzntagcs and di.ﬁdmings )

of science fairs. This educator thinks that the pro’s dutweigh the con's,

The things that 3 student learns by competing i science fair projects.
are not easily m ed. Fhey include sclf-confidenge, o gammmonal‘ )
skills, public speaking, data collection skills, interpretation of facts, and
integration ‘of new ideas. A science fair provides students with the

opportunity to gct involved, plan, create, and sense the feeling” of

- achievement.

Those who. oppas-e science fairs hold that such fan's promore f

~ wrong type -of thinking about what an acaderhic pursuit should
" that they take up too much ¢lass time; that thcy cause some ‘studcms
'to become uncasy because th:{r are askcd to “perform.” A supervisor

or teacher should test the local'sentiment regarding science fairs prior

- to making pIans the support of the commumty 1s a necessary asset to

any scxcnce fair. -
. -
Student participation
Students can be encouraged to producc project work so that they
can enter the sgience fair. If students are required to produce a project
as part of thc?coursc work, the number of the participants in the fair
will most likely increase greatly. Once they have completed the work,

‘most students feel that they should enter it in corfipetition.

122
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Supervxsors and teachers can assist students in choosing a topic
for a pro;cct They should be-encouraged to explore more seriously.
a sub;ect in"whith they are interested. A listing of resources on 3 -
“variety of topics or of areas’ that lend themsclvcs‘m project work
‘should be available. .

‘Once the student has chosen a topic and submitted a txtlc, a

progress report schedule should be developed. This will help students -'

- pace themselves, and prevent last-minute “cramrmng "o
o . .

Planning abead | o :

¢ are many pracncal details which must be set up wcﬂ in

advanc day of the science fair, Some of -these aré:

1. Setting a a'a:e Chcck schocl calendars and listitg of community
' events prior to Setting a date for your fair. This will avq}d con-
~ flicts for bath students and parents.

Obtaining judges: Contact locdl -science: facxhnCS, labomtongs, col- .

leges, and reseéarch facilities. Letters to. the directors or adminis-

trators of these facilities are usually more effective than letters to
individuals. Be sure that you have enough ;udgcs to give fair and

thorotigh, consideration to each -of the proj jects. (A good ratio is .

" 30 judges for 70 students.)
3. Awardys: These: cﬁ\n vary from trophx&s to rxbbons, dependmg on
- funds available for the purpose Contact local businesses and service
organizations. for possible support. Qrder whatever awards are de-
" cided upon in plenty of time to have thgm ready for the presenta-
tion at the closing ceremony of the science fair.
4. Space: Decide on a location which can bé reserved well ahead of*
 time and which will afford. sufficient space for the number of
exhibits'and participants you expect for the fair, Give consideration
to necessary electrical outlets, wall space for supporting projects,
etc. Design a scale plan of the facility to b used and transfer it to
" graph paper. Space for the projects gan ghen be designated on a
. master chart, and duplicated for mcﬁdon in the program. '
5. Program: The foliowmg items should be gcludcd in the prinded
' program for the fair: names of judges, participants, and con-
tributors; a hstmg of the projects and where they are located; and
erhaps names’ of past’ winners. The program can be an excellent

. méxgs of involving the entire school in the scierce fair, Have the
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- 4ssist in construction of project displays; the English department
. prepare abstracts of the. prajecs, and com;nc.rcx_al department
- type the reports for project participants. -

art dcpanment design the pmgram cover; 'the shop departmcnr.

Publicity: Send notices to local newspapers, radio s stations, local
officials, the board of education, faculty, administration, and parents.

Posters for local businesses and “take-homes” for students are also '

helpful. Include a schedule with all of these materials.

Thank you's: Send a thank-you letter to each judge; to each ad-
ministrator who released a judge, and to every contributor. Add a
letter to the personnel files of persons involved in making the
science fair .a suecess, These post-fair efforts are tunc-consunung,
but they are well appreciated by those who are remembered for
their contributions. The post-fair work you do orie. ym will help
mmsnrmgthcsuce&ofthe next year’s fair. -

- One final note rcg*.u'dmg science fairs is the director. Thc person
who is in charge of the science fair can make 2 great difference in the

" success or failuré of the science fair program. The director should be

" deeply concerned about the development of the science fair program

- and should add as many new ideas as possxble into the exlstmg
framework. »
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- Hew To Have a Better Science Fair
H. G. Hodges, L. A. Popp, and F. G. Robinson -
Y ». ‘} .V 'Y .
Repnnted. with permission from Orbzt 22, a puhhcanon of the Ontario
y _Insntute for Stud;cs In Educanon Vol 5, No. 2, April 1974, Pp- 8~‘9
" ' £ . .

1

Each y&r science fair committess, science teachers, and individual
students “ask us to give advice and make evaluations in connection with
i Our, experience has led us to some fairly explicit con-
. which we would like to presgnt here for your consideration.
Our purpo ‘is not to criticize science fairs but to encourage their
further cxp:msmn and improvement. Through collective scn*xce%\
judges’ of fairs at all levels—classroom, school, .community, county,
regional, provincial, and national—we have observed them extensively
and feel that they haye much educational value. Students, we find, ar
genc y enthusiastic about them and organize thexr pro;cct prepara-
tion, IL
Certain assumpt:ons underlie the science fair moverrfent, even’
. though they are not always explicitly stated. These amumpnons are:

v—that the values‘ of science fairs are educational rather than compctx—
tive and the benefits are shared by all participants and not merely
by the winners;
-—that the purpose of science, fairs is to ‘promote and encourage
scientific thmkmg on the partjof the participants '
- ~—that the work going into a science fair is the work of the student
mvolvcd. although it is recogmzed that there is mcrxt in his havmg

v\ ' ) - 125
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‘some advxcc from parcnts, tmchcrs, smcnusm, and othe.r appropnatc
‘persons; .

—that there is consensus on the part of the ;udges, teachers, aud stu« .
dents on the criteria for judging, Such ¢ criteria are usually concerned
thh,ongmahty, design, Qrgamutlon.. neatness, clanty, and accuracy.

Criteria for a science fair should reflect the basic purposes, par-
ncularly the encouragement of scientific thinking. In this way, they
guide the student in selecging and orgnmzmg his pra}ect and the mdg:
in cvaluanng it. Therefore, the science fair tte¢’s first require-
ment is to prepare-a cicar statement dscnbmg the posmblc_}cvels of
scientific activity that ' entries may represent and - thc criteria upon
which they will be )gl.dged -

.~ There are two important purposes served by xdcanymg a evels *
systcm First, it indicates to students that vanous lewels of smcrmﬁat

« intensity can be identified, and that in general projects at higher:ley ,
are more deserving of recognition than those at lower levels. Soéond, 5
it specifies the various levels to be used in categonmng the projects.

We propose the fcliowmg five-level system as a meins of differ-
‘entiating among tht various qualities of scientific investigation.
 Level 1: A fliagram, copy, illustration, table, or -other display, of
scienge informatton already available in printed or non-print material.
The most common level 1 exhibits are enlargements of tables or
diagrams from magazines or science books, or commercial models
assembled by the students. Typical examples would Be a chart of the-

" life cycle of an insect; 2 chart illustrating the operation of a dry cell;
a standard" diagram of the solar system. accompained by a table of '
information on distance, size, length of year, and temperature; and 2 .
cross-section of plant or aninial material. The student has not developed
a novel presentation of the information, nor has he brought together
-a number of interrelated diagrams or displays- on the topic. He has
basically. selected and reproduced—perhaps with some refinement or
modification—material that is generally available.
. Level 2: A chart, illustration, model, collection, specimen, or
report based on firsthand ikvestigation by the student. Thc vital cri-
terion for this leyel is that unmistakable evidence of the Lt s own
thought must be apparent in the data, organization, interpreration, or
reporting. If the project deals mainly with information already avail-
able, it must show novelty of treatment or organization. A very wide
‘rang€ of projects fall into this category. Examples: a report on the
. ~
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‘care of one or more hvc Schlmcns, uthcr pIant or ammal, an unsys—' .
tematic collection of specimens in a broad classification such as insects

*  or leaves; a display of topical photographs taken by the student; a

.chart recordmg the amount of rainfall for a period of time; a student’s .
own static model of the solar system, a rocket, or.a bm}dmg,
diorama showing a typical environment of a plant or animal; a map, -
char, life cycle, or similar material. In each case there is clear evidence
that the student acrually made a contribution rather than merely
topying ifformation from a standard reference.

Level 3: A working ‘model based on mundermndm& of a sci-

ﬁc “principleSAt this level, projects range from feplications of"

‘standard classroom experiments (thh or without improvements) to

working models, in each case showmg that the student und ds the
.pnncnple involvede A demonstration of- an experimental ‘effect also
~ fits into this category. Examples: a. working model of a device such
. as a fuse breskef or a telegraph key; a demonstration of the con-
“version -of energy frofh one form to another; 2 home-made ther- -
mometer;.a fairly complex working system, such as a home-made
incubator, in which more than one scientific principle may be demon-
strated, Gcncral}y speaking, if a student has developed or invented g
 new application of a principle or a new workmg device, his project
' quahﬁs for this level, but obviously it merits a high ratmg on other,
criteria such as origirality.

" Level 4: \An artempt. to answer a quemmz by designing and con-
ducting an_experiment or correlitional study in which ome or mera.
variables undergo testing, but in which circunistances or lack of knowl-
edge prevents adequate comtrol of significant independent variables.
The aim of the project should be to discovgr a cause-and-effect rela-
tionship between two phenomena or*sets of phenomena. The test for
this level (as compared with level 5) is whether all the important

" variables are controlled. Typical example§: measurement of the effect
of a particular environment on plant growth (without controlling
such variables as soil, water, sunlight, and temperature); measurement
of the effect of temperature on mealworms (without controihng light, -
moisture, etc.); a study dcsxgned to determine whether varying the
length of a column of air in a bortle affects the pltch (without con-
trolling the type or shape of bottle used); or a comparison ar the effect
of one dietary component on rats- (Wxtl!out adequately matchmg the
rats and controlling other variables). .

Level 5: An attempt ta amswer a question by deﬁgrzmg and con-
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. ducting an experiment or correlational study in which all the important .

competing variables are comtrolled. Although projetts at this lével are.
-relatively rare at science fairs, they represent a peak in scientific work

- and should-be encouraged. To qualifp for this level, a project.must

meet two main criteria: (a) the experiment will be controlled to the
‘point where alternative explanations of the effect can be ruled out;:

.and (b) the student will show an understanding 6f the logic of the - -

methodology involved (e.g,; how the effects of specified competing
variables were eliminated) and of the intc.rpret;adeﬁ of the result (e.g.,

s why the result cannot be attribiited to error ot chance factor). I most

cases, charts or graphs of data will be available for examination. A
novel approach_to a standard classroom’ experiment, if the other
criteria are met, qualifies for this level. If g problem is identified and -
the variables adequately “treated, it is not essential that significant
positive findings result from the project; it must be recognized that
the design rather than the results qualifies a project for this level.

Outstanding examples of level 5 projects that we have observedare a
© carefully controlled dietary study of the growifx of rats, a study cor-

relating the kinds and nuinbers of snails in various places in a river with
the amount of pollution in each area, and a study of the effects of
chemicals on colors of ceramic glazes.  ° , :

* These five levels can be given recognition by a differential award-

“ ing of basal points. For example, it might be decided “that level 1

“projects should have & basal rating of 5, level 2 of 10, level 3 of 15,
level 4 of 20, and level 5 of 25, Then up to 75 merit points can be
awarded by the judges in accordance with the other criteria agreed
upon, and the final score for any project will' be expressed as so ma
points ‘out of 100. Thus, while higher-level projects carry a bonus,
it is still' possible for outstanding ‘examples of lower-level projects to
receive greater scores than average projects at higher levels.

In addition fo specifying levels of science activity, we recommend
that scienge fair plannihg committees consider the following sugges--
tions, which have arisen from our observations and discussions.

1. Students should be made aware of the basic purposes of science
fairs'and, gote particularly, informed of the criteria to be employed
in judging. O)ui discussions with students have frequently revealed that
they were not aware of criteria that would undoubtedly have led to
better selection, design, and presentation of their projects. It is im-
portant that Taformation sbout criteria be provided at’ the outset so
that students can investigate the various leyels before selecting a
project. '
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2. There should be a clear undetstandmg of the amount of out-

‘ sxdc help students are permitted to receive: The usual criteria do not -

z enough emphasis on what might be termed ‘independent effore.’
c

¢ assessing the amount of independent effort is a difficult task for o
- the judges, we suggest that a statement be attached to each project.

- This statement should be signed by the student and his teacher and:
should indicate the source of idea for the project, the student’s
actual ‘contribution to its dcvc pment, and the contributions made

“by. the teacher, parents, or gthers. At tiic - present time there appear |

to be no guidelines on h qm ‘other” people, and in the past seme

highly rated projects have benefited from substantial input from adults.

An acceptable guideline would be to allow a small amount of con-
Itation at the original plsqmmg stage, but no outside help at the
stxgs of data collection, interpretation, and ‘presentation. Consultauon

‘%hc planning stage should bc limited to helping the student i improve -

planning of the project he himself has chosen, and should not

directly influence his choice, his sgarch for sources of informdtion, or
the eventual construction or display of the project.®

_ 3. The committee should ensure that the judges agree in their

understanding of the cn\v a and follow them as rigorously as possible.

~ Otherwise a very neat, a very attractive, or a spectacular project may

receive a higher rating than it deserves because. of a judge’s particular '.

of the projects may have for visitors—such as spectacular working
models oxprpjects involving pets.

4. A clear indication of the total gmount of work that the student
has invested in the project should beAvailable to the judges. Sometimes
* projects involving a great deal
€m is not recognized. This is pamcularly
Rich data are collected over long periods of time.

5. Most science fairs include entries that fall under theheading of
. social studies or socidlogy—projects such as models of villages, maps
showing population densitics, studies of voting patterns, and family

bias. Sit{larlv the judging should not reflect the appeal that certiin

work are .not spectacular and the’

trees. If the )udgcs are accustomed to thinking in terms of the physxcal .
and bxologncai sciences, many of the cntnes will get less recognition

than they deserve. We suggest that 4 separate category for social and
behavioral sciences be established and # person qualified to assess the
" wvalue of these entries be added to tt panel of judges.

‘ 6. Steps should be taken to_pfovide feedback to contestants. In
most science fairs the lack of feedback is a major weakness. Adjudi-
cation of the sort given at music festivals is valuable to, contestants,
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and we suggest that a sumlar system be adoptcd by science fairs, In

the past, thes small number of judges, the many projects, and the

limited time allowed for judging -have tended to prevent adequate.

evaluation and discussion with the student. For this reason, we suggest -

that the number of judges be large enough so that an individual rating
sheet can be compteted for each project and given to the contestant.

In addition, if possible; each contestant should have an interview with®

a judge, who will discuss his project, point out its merits, and suggest
improvements that might be made. The ideal arrangement.is to have’

. the contestants pxesent during and after the judging so that the judges’

" comments may be communicated to them immediately.

* We believe that if science-fair committees'are guided by these,

suggestions, the major goals of science fairs will be more fully realized,
‘gradual improvement of entries will be ensured, and broader student
involvement w:ll result.

1)
. .
. . . .
. " - . N
- . . : . \
- .
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The Planietarium as a Teaching Tool -

Catharine- Y. Bonney, Supem:sar of Science ( etired ), Nefwn:rk Scboal ,
Digtrict, Newark, Del. &, . '

. . . “h '
Ora Agn Shultz, leetar‘ym‘ Director, Newark School Digtrict,
Newxrk, Del. - B . ' T DT )
. L]
« 'N
" For sonte people the concc;): of a planetarium-program is_that of a
“show,” with the person ar the controls delivering a “canned” lecture
while the audience sits in awe of the spectacle overhead. This definition
should not apply to the planetarium p presesited as part of a
science education program. In such a prog the audience becomes’
involved through-continyous interaction between the instructor and
the student. Two factors 'which promote this interaction are the -
 advanced classroom preparation g&rcd to the unit plan, and the pre-
~ liminary involvement which the students experienge in an astronomy
learning center. When questions arise, the students are involved in
developing plausible answers.

There are some who will ask why such an expcnsxve piece of
equipment is needed. Why cannot the same fesults be obtained with
ordinary classroom materials? Perhaps the simplest answer is that the

* planetarium makes the “impossible” possible.

Here are a few of the ‘impombls” that, are standard procedure

during the planetarium programs:

* Sunrise and sunset can occyr whenever you wish.
» A day or night can be com essed into minutes. |
* The stars can stand still. | - \ o
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. Consrcllatmn ﬁgums can be projected against thc.u' smrry backgmund

* Winter constellations can be seen at any season. (The same 'is true
‘of anyother sgasonal groups.)

“» Planets can speed up.their “apparent wandcrmg“ among the Stars.
~ » The moon can Tise, set, and go through its month of phases.

» The polar skies, as well as the equamnal scene, can be obsesved
. without ever leaving home.

» It can be shown whiy the dippers are called cncumpolar constel!n- ’

tions.
* The skxes of the ancients as well : as of the future can be pro;cctc“d.
s A ymr of sunrises can be.observed, with the sun appearing to- ndc
from its northeast to southeait position on the horizon.

" » The “land of the midnight sun” can become real.

* Constellations of the southern hemisphere can be identified. _
* By using the coordinates and the geocentric earth, time belts can-be’ -
~ projected making it easier to tand our system of txmc.

- A planetarium programl whichSipplements the science cumculum |

guxde possesses a purposeful direction. This has been the case since the .

inception of the planetarium program in the Newark School District. -

Newark’s Planetarium, a Spitz A-3P, represents a science teaching
tool that has been in operation on a daily basis¥ince its installation in
1963. Over the years, the planetarium has projected the star field on

: its 30 foot dome for over 75,000 visitors from pre-schoolers to senior

.citizens. As a part of the regular science program, all students in
grades 1 through 5 visit the planetarium yearly. In addition, several
middle school classes and mest of the earth science classes from. the

_districts are also accommodated. In the evening, clisses from Newark’s

adult school and the University of Delaware, as well as numerous
community groups of all ages, hold sessions in the planetarium.
A classroom adjacent to the district’s planetarium has been. con-

“verted to serve as an astronomy learning center. Hci‘c, students gather

for an orientation before their planetarium visit. Usmg a three-point
focus, the instructor projects slidessand transparencies onto three
screens to prepare the students ?oregnccpts that will be cmphas: d -
during the planefarium lesson. This classroom, carpeted and equipped
with blackout curtains, is well supplied with all kinds of projecfors
and visual materials for use in supplementing the astronomy presenta-
tion. Models, charts, and sky maps are used extcnsxvely as vigual aids’
to reinforce the learning pracess.

Student involvement in the learning center prior to the planetariym
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pmcntatmn sets the stnge for .mmmngful interaction between the - |

" students dnd the instructor durmg thc time spent under the plane—

* tarium sky.

At the start of cach school year, dcmcnmry t&chc.rs are gwcn a
. schedule of the approximate dates when’ their classes will visit the

\ ~ planetarium, along with the subject thae will be treated at their specxﬁc

grade level.. With the exception of first graders, who- are the Iast to.

" * visit, classes come in sequence, starting wwith grade two. High school

- earth science stidents are scheduled for September. By delaying the

.~ start.of the elementary program, teachérs of the youn¥er. students

have tie to prepare their classes for the visit.” Since the planetarium
is housed in a high xhoal removed from the elementary buildings, all

students in grades 1 through § must be bused to the sitos The majority “
of students in the district are bused to school, so it is necessary to -
. schedule ciemcntary planetarium programs to fit- the hours when

"busses are free. Clearance for busing is arranged through an agree-

ment with the school involved and the bus transportation system. This

insures the smooth transportation of classés to'and from'ﬁle planetarium,

As soon as the bus schedule is established, a unit of resource - .
materials is sent to those teachers whose classes will be making the trip.”
Included in this material are the bus schedule, prevxously confirmed by -

" telephone, and a detailed plan which teachers can follow when teaching
,their astronomy unit. These plang are updatcd each year to meet cur-

rent conditions and interests. A" typxcal unit contains the following .

-

matcnais |

1. Instructimial oSicctives

" 2. Concepts to be developed ‘

e
-

Description ‘of the program mqludmg classroom onentamon and
planetarium program putline :
Vocabulary list

Constellations of the month

Sky calendar '

Interesting activities

Pl

The planetarium is an instrument which, because of its versa-
tility, can stand alone as a teaching tool. At the sajne time it opens the
door to an endless varicty of special effegts whick can be adapted to
enhince the educational program. Installed origihally to serve the
science population, the planetarium has pramdc& the impetus for
involvement by othcr disciplines. !

- ~
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~ Copying from an idea common to planetariums, the art -depart-

ment created ‘an 'imagindtive view of the horizon as seen from the

school site and secured this to the cove at the base of the planetarium

dome. Instead of the skyscrapers, which dominate city scenes, the
student artists who created this display took-a longer view, incorporat-

ing into their design points of interest around the state, including the
twin spans of the Délaware Memorial'Bridge, the capitol buildings at

N

Dover, the John F. Kennedy Turnpike, Caesay Rodney Square in

- Wilmington, and the University of Delaware football stadium.
Oneé of the most ambitious involvements by other disciplil&cs, was

" the installation of an “extra-effects” projector system designed and

constricted by the electronics class of the home high school. ‘This
system, operating independently sof’ the planetarium instrument, is
constructed with the capability of controlling twelve extra-effects
p’roicctors‘mountcd' around the cove. These pmiectors,‘ adapted with
dimmers to facilitate adjnstment to lighting conditions inn the plane-
warium chamiber, -can be operated siultaneously or separately, as
desired for carrying out any series jof supplementary slide projections

relating to the program. In addition, projector types can be varied

to include simulated sun and moon “eclipses, meteor showers, and
various other celestial phenomena that cannot”be demonstrated with
the planetarium instrument alone. ' ' ‘
Tedchers from several academic disciplines use this visual aid to
help in interpreting concepts of the universe and the terrestrial geog-
riphy of the Earth. Math classes find the planetarium dome helpful
in studying angles and arcs and interpreting the celestjal coordinate
system as compared with coordinates of latitude and longitude on the
Earth. English classes use the planerazium to illustrate celestial theoties
expressed in poetry and prose. | ' o C
One of the greatest challenges faced by Newark's planetarium
director- was to prepare a program that could be presented to the

# < Margaret S. Sterck’ School for the Hearing Tmpaired. This audience

consists of ‘children with spcccp and hearing impairments of varying
degrees. and represents 3 wide range of age levels, The dirkened
* planetarium chamber ruled out the use of sign language and lip read-
ing, making ‘spoken_ communication of little or no value. Written

communication was the answer, but projecting aprinted message with-

_out losing the darkness, which an effectivé star-projector demands,

presented a problem. This was solved by using a photo offset negatjve .
" with an overhead projector; this gave a completg b}ackout backgrodnd °

N T

T 134

] . ‘ ‘ |
€ ' - L(;S



Tbc Pimemma: q Tncbmx Tool

~ for typed instructions pro;ected on. the dome. (Scc Ora Ann Shultz.
- “Planetarium Astronomy for the Heanng—lmpurcd,” The Sczencc
- Teacher 40:45-46, 1973.) )

- Fach year, new ideas arise for planetarium uspge. Among thcm '
is the prc-gampmg orientation for classes prcparmg for the district’s
residence campmg program. One of the important aspects of the
ovcmlght experience is a sky-watch. For students who participate in -

' the experience at the campsite, as well as those who- conduct a sky-

watch on their home campus, the planetarium program sets the stage :

for meaningful observations under* the real sky.

As in any sound educational program, evaluation is an_ essential
- part of the planetarium procedures. Following each visit, teachers are
‘asked to complete a form evaluating each phase of the program:
planning and operation, orientation, and plapetarium presentation.
Data from the evaluation provxde the rationale for program changes.
Planetagium evaluation is a continuing process, with revisions of the
curriculum based ‘on suggestions . from teachers involved. -

In summary, experience with the planetarium has proved that it
is a valuable inter-disciplinary teaching tool. It possesses a° far-reaching
potential, limited only bv the imagination and ingenuity of the
instructor. .

~
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A Model for Initiafing Accountability - *

* . *
" Robest J. Searr, Assistans Professor, University of Missouri, St. Louis,
Mo. e ‘ S o -

<,/ . . . .

The number of books, monographs, and articles written about edu-
.~ cational accountability’ indicates the spectrum of opinion regurding:
S ‘this concept. Wading through the literature and poting the many
. obstacles inherent in any changg, one is tempted to dismiss the ideg as
simply another innovative exercise in futility. Yet, to the scientific
_ mind of the professional educator the concept seems both attainable’
~and desirable. This chapter will deal with the development of an
inftial accountability modél based on theory and research bound to-
. gether with experience and common sense. ‘
‘ [
What is accountability? | ' GRS
" Accountability is an old concept. Ancient Greek and Roman
, teachers are reported to have been held accountable for their teach-
ing. {2] Today, accountability hds been defined as the process of per-
~  formsnce contracting.-{6] Others suggest thag)the concept is a
losophy of responsibility, i.c., the schools are responsible for their-
" product. [5] ’ . ~ :

In 2 management sense, accountability is defined as the relating
of school resources and efforts to result in ways that are useful for
policy making; resource application, and compensation. [7] It has
been broken down into the categories of fiscal sgcognuability and
instruttional accountability. [1] The concept is scen as a guarsntee

- ’ L : -
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that all students will acquire the minimum skills nccéssary to take

_ full adyantage of the choices they wxll face upon successful com-

pletxon of séhoohng [117 . -
Grady suggests that semantics is the problem surrounding the

“accountability debate and calls for a substitution of “improvement of.
instruction” for the term “accountability.” [4] Finally, accountability~

is seen as holding someone responsxblc for certam behavior or

‘actmns (W]
Having considered so‘r(ne of the definitions of accountabxhty, we

must now arrive at a working definition. Let us suggest that accoung-
abilit¥ in education is.a basic right of the student, his or her parents,
and the public which suppcrrs the school itself. Accountability in
education results from a series of Jeacher, supervisor, and administra-
tive actions that contribute to the attainment of a humane and adequate
education for all studeénts. at comprises 2 humane and adequate

education is the result of a series of goals derived by local schools

with input from society, national organizations in a discipline, parents,
students, and teachers. These goals must consist of at least minimal

objectives which all students need if they are to fully enjoy their

youthful and adult lives. Thus, accountabxhtv will i improve teaching-

learning and will have the school’ dxsclosmg to itself, to its pupils, and -
to its supporting tax basosthe attainments of pupils within its -disci-
plines. Implicit in this reporting would be;jthe ongoing collecrion of/

data regarding students and the continual updating of local norms a
the same time permitting students, and tb«f parents, to mcasuré
themselves against national norms. This use of standardized tests will
permit the imstrwetor to become aware of what others “regard as
important (hence testable) and will permit the, student to make a more
realistic appraisal of his or her own competence.

'l‘ ' . | l tj

C ra W.by do we need accountability? : ‘4

Since the launching of Sputnik I in 1958, science, cngmecrmg, and
technology havc bcg:n the focus of public concegg. First, in an attempt
to narrow a “gap” between Russian and Americin science, the Ameri-
can people through Congress dxsp.xtched massive funds to upgrade
the science knowledge of teachers. In a real sense the electorate felt
accountable for this pcrccxvc imbalance in- techrvlogy and were

. willing to pmvxd(. moncv to/ return our fation to pre-eminence in

science. ' Implicit in this movément was the belief that upgrading the

N 137
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- scientific knowicdge of instructors woild resule j incrca'sgd student
. " interest in and knowlcdgc of the scientific discip :

- During the ¢nsuing two decades, - science has Jost much of its
previous charismatic aura. In the. mid-196Q’s the government released
funds iny as long as the receiving agency could be helqd accountable -
for attaining 'specific goals: which the "project would achieve. The
1970’s. have brought us the Watergate disclosures, and energy and .
envxramnqntal problems. We are facmg inflation in'a time of reces-
sion, and are bombarded with new mformaﬁon rcg“ardmg govcm-
mental agcnmcs and individuals. ,

As citizens are revising their way of life, mdmdual frugnhty has
become a new ethic. Americans have begun Iookmg af automobile
Imanufacturers, at the giant oil companies, and at the President and
Cangrms Fach is being asked to.become accountable to the individual
_ / citizen. Most 'sce this ‘concern and yavolvement as desirable. Yet when g
* this concern focuses on schools, many educaters and teachers suggest
that they cannot be held accountable. The schools, in times of rising
., costs coupled with dwindling enrollments, are being asked to report
«  to their public regarding the accomplishment of the institution in
educating our youth. It is suggested by some that Bloom, Hunt, and
- f% get all cite compelling evidence that most intellectual development
d learning occur before the student goes to school and that the
advocates of accountability should realize that it is useless and unfair
to hold teachers accountable for something over which they have
little control. [10] Are we saying that school can only teach those

. who already have a high’ intelfechual development: If thg pubhc

cannot feel safe in the knowledge that students learn In school, is .
there any need to continue to support schools and teachers?”

Looking -at science education we are aware that the National
Science Foundation has spent a-great deal of money to upgrade
teaching-learning. What are ‘the rgsults? The National Assessment of

: Educational Progres reports: approximately 65,000 fewer 9-year-olds

\ could answer a typical science question correctly in 1973 than they
could in 1970; approxxmately 7,000 fewer 13- ycar—olds could respond
acceptably to a typical science question in 1970 than in 1969; and.
appromrnately 80,000 fewer 17- -year- -olds could answer the survey
questions correctly in 1973 than in 1969. [8] Funhcnnorc., between
1967 and 1974, the number of high school juniors and seniors scormg
above 700 on the verbal SAT test fell by half—down from approxi-
mately 32,000 to 16,000—while the number of students scoring abave

4
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600 fdl b} a third. [15} Couple this w1th other reports that many

smdcntsaxcmtiarmngtom&'m'compute.lsthereany _ that
citizens are asking about what is going on in school? .

: Yet we should not be dismal. Much leaming is taking place in
- schooks. It is, however, a painful fact that schools have not-cstablished
‘and reported local norms to indicate what a good job they are doing.
- ‘The lack of public relations regarding local learing has permitted ;

. the national testing groups to monopolize the media with the result /

that the public is showing concern (and rightfully so). Citizens are:

- ‘merely asking local schools to indicate what they are dumg and how -
- well schools are achxevmg their goals.

v
=~ «
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A madel for initiating accozmtabzfz:y
‘Accountability in education is a basic nght of the student, his or
her parents, the public which supports the school, and the school
itself. Accountahxhty in education-results from a series of teacher,
supervisor, and ddministrative actions that contribute to the atrain-
ment of a humane and adequate education for all students, Account-
-ability, schemes must develop local norms and must also use standard-
ized tests. Localnonmcanbemedasthebamsforchmgcmcurncu-
Tum and/or teaching practices and standardized results will #iform
the student and his or hef parents on how well the student measures
. with nationwide peers and should permit. more reslistic expecmncm
for the individual. e
Previously, suggestions have been made regarding items for which
teachers <o d be responsible. [14] The task at hand is to outline the =

' steps in atmg accountability. In one of the few surveys regarding N

teacher attitude’toward accountsbility, 79% felt positive toward the
, xdm that classroom tcachcrs should be held. accountable for their
“effect upon pupily [3] We may assume, then, that many instructors
have positive feelings rcgardmg accountability. Their real concern
is in the use of accountability data. Thése who feel uncomfortable
& ‘with the concept at times suggest that schools nced to redefine their
. goals. [13]
: It would seem, however, that the purpose of school and the reason
‘teachers are emploved is to bring about;desired chmgcs in learness, [2] .
Armed with a feeling that we know Why schools exist and reinforced
' with research that indicates most teacherS favor the idea of accouns-
ability, what are the steps to follow in initiating accountability?
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 Section 3: The Supervisor at Work L
. ' t.'mmcn: heads and/or supervisors announce to: their fellow

“teachets:that an attempt will be made. to direct the focus of the - « -
' department toward improvéd teaching-learning. .- N
3 2, The department is asked to examine the philosophy of the school )
SN and to deriye goals for the department which are consistent with = .
~ that philosophy. Initially, goals are developed through “brain- '
_.stongiﬂg” and later are cross-referenced within the threé¢ domains -
of educational objectives—Bloom (1956), Krathwohl ( 1964), ‘and-
Simpson (1967). | ' \

- .

__~ . 3. During the ensuing year, department members are asked to.submit -

- to the gepartment head their objectives’ for each teaching day.
They ;{c told that these objectives will be used during inservice -
days tol develop a model of what the school is trying to achieve . ™

~ during the year. The purpose of the model is to learn what,

' objectives are emphasized, so they can be used as & basis for. -
change if change is warranted. This decision would be made ss'
one compares the school philosdphy with departmental goals and |

* with course objectives. ' : P

4. The daily objectives will also be used by the individual instructor.

" in developing a list of basics which he or she feels each student

 must_achieve during the school year. There are many ways of
dévefoping ‘this list of basics, One might ask a tenth grade science

" teacher to write a list 'of basics. which he or she feels must be

accomplished in ninth -grade. Or, 28 suggested previously, each

teacher devmhﬁ list and then departmental meetings

are used to art the lists ard ensure tontinuity. ,

"(éSES. and test questions in particular, which measure each of the’

- objectives are typed on § x 8 cards and placed in a master card

file ini a central_drea. Teachers are to usc only these test items. If
they add a mew item, it must be typed and placed in the file. The
correct answer is placed on the back of the card along with 2 list .
of dates and teachers who use the item in their testing. When
performance testing is used, the conditions are written on cards

, and filed under the appropriate heading which the performénce is
measuring and evaluating. ‘ I ‘

. 6. Local norms are developed basetl on data collected using the items.

For- example, ninth graders studying cell theory might score 83
one vear. The teacher uses similar teaching procedures in ensuing .
years and finds students scoring’ 60. Then there is reason to be-
lieve that either the testing or the teaching is inappropriate. The

. _
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teﬁcher can make changes without any threat of dismmissal. The"
purpose of the testing is to give a hasis for change.,

Standardized tests are also used to identify student uhxcvcmcnt
compared with national norms, If a student is below average-thased

" on ability) and he or she scores below average on a national norm,.
_ we can say that the person is really scoring average for his or her -

group, Thus, national norms need to be interpreted in relation to
the individual. In counseling, st¥dents and their parents need to
be made aware of their standing. Surveys of parents indicate that
parents would like to know more about the school, but feel un-
wanted and don’t know how to become mvo}ved in their children’s
education. . : '

All goals and objectives are to be derived locally with input from
students, _parents, the' community, and ‘teachers. The ‘department
head and each teacher, will have a copy of a chart that details how

* the school philosophy is realized through departmenral goals and

9.

teacher abjectives.

Pbilosophy Goals (Science) " Objectivé

A. Student as 1. Use scientific mcthod 2. Given 7 situations in-
a citizen for decisions. volving decision mak-"

: ing, the student will ,
use the scientific
method in arriving at
a2 salution in 100% of
the cases.

b: Memorize with 10066
accuracy the steps in
the scientific method.

2. Read and comprehend
v  articles ot technology

Base line data for a school will be collected and published through
local newspapers to inform the public rcgardmg the accomplish-
ments of the department. . -

¢

We have seen how a school supervisor mxght initiate account-

ability in his or her .department through our nine steps. The purpose
of accountabxhty has been 50 develop data which will support the
positive job that the teachers’ within the dcpartmcnt are accomplishing.
The data cin be used to make changes in curriculum 4nd te hing
methodology, as well as for public relations jn reporting to parents
and citizens. National norms are not xgnorcd they arc used to give
pupils and parents a more realistic app¥pisal of a student’s potential.

| This schemc has flaws s do all attempts fo develop a basis for eﬁicncnt

141

14

J .



.‘ Siction 2: Tchupmmorc Work

chmgve.thxtgwwtheepncemedsupervxsornmngpam:fmm
whmhmdcvclopttmdmbascthatxsnaedcdmeﬁ'ectchnm

PF?’-P‘!"..“'

10,
11,
12,
13.

14,

By

- 18,

/7 : .

. De Novellis, R. L. and A. J. Lewis. Schools’ becoms Accountsble: A Pact
Approach. ASCD, Washingron, DC. 1974.

Dunkin, M. J. and B. J. Biddle. The Study of Tmbmg Holt,Rmhntmd '
Winston, Inc., New ork, N.Y. 1974. -

. Good,r‘x.,mL“How'rmm:vw Accounuhlmr"f’b: mmxnm

§6: 367-368; January 1975.

Grady, R. M “Accountabilicy: APersonﬂ an:ofView”CAP Cam‘y
Colorado Department of Education, Denver, Colorado, 1: 1-§, June, 1974.
Kryseal, S. and S. Henrie, Edscmom! Aclountability md Evalustion, Prep.

35, 1972. (ERIC ED067514.)

Lessinger, L. M. Engineering Acconmabdzxy for Resslss. Ema Publis Educmm.
1970. (ERIC EDO40155.) ' .
Licberman, M. “An Overview of Accountxbdity Pbs Dckt Kc‘ppm §2:

. 194-195: December 1970.

Nitiogal Assesmét of Educational ng'ms, Newslcttcr-Spodrsht. Dmbex’
1975. ¥ .

Orustein, A. C. “The Politics of Accouxmh;hty The Eduum Dtgm 4:
6-9, December 1975,

Ornstein, A. C. and H. Tﬂm“RhetommdﬁwRuhmdAmmt
ability,” Today's Edscation 62:70-82; Septcmber—Ocmber. 1973.

Porter, J. W. “The Future of &ccount:bdmr. in Accountability in Educa-
tion: A Researcb:Memorandum, 1971 (ERIC ED061620) ,
Small, A. A. “Accounubility in Victorian England.” Pbi Delta Kappan 53¢
438-439; March 1972,

Shadgett, J. N. “Open Educsnop-Accounmbxhqr-Collsm Course.” Kappe
Delsa Pi Record 12:28-29; October 1975,

Searr, R..J. “For What Cm/ShouId Teschers be Held Accountable?” Paper
presented to the Eightieth Annual Meeting of the North Central Auocumn
of Colleges and Schools, April 7, 1975. Qicago, Illinois.

The Chronicle of I-gxgber ‘Education. wer Score ngh on the Calleg\:
Boards.” 10:1-7; 1675. -



-"\'Iorkin_gf in Eubllc Relations. - -

Robert Fancl, Chmmx Sczem:e Depmem Alm T Sm;fmb--_’

Junior High Scbaol Eb;xam NY.'

If one eummesthchs;ofdunmmdmponsxhxhues ofthescxence
supervisor, somewhere in that list is the arez of public relations. Often

public relations ‘is distinguished under other titles or job descriptions. .
This task might be part of community-school rehmns, public infor-
- mation, community rmm communication services, or pubhc'

. 'commmncatmn.

What is pu.blzc relgtions? o .

‘Public relations, under any title or “‘;ob dcsc:nptxon, is an op:mnon
‘which helps the school know its community and the community know
its school. Public relations work keeps the community informed about

the school, its pufposes;pbgress, and programs—and pmblems. People -

“often equate public relations with publicity, which is the- dxscmmz
tion of information to the public. Publicity is usually a’ one-way
street; publi¢ relations must be a two-way relationship.

( Whether public relations is carried on by the school, the dfs;ict,
" or the science department, it must ‘be an on-going and long-term
program. It can not be effective if it is done sporadically; it must be
a continual cammumcanon between two parties. The purpdse of any
_pubhc relations program is a better understanding ‘and a closer work-
" ing. relationship between the school -and community; the science
supcrvxsor and teachers; the supervisor and the prmcxpal, and the
science supervisor and other sub;cct SUpErvisors. The most important
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communication is between the science ‘staff and the smdcnts. Students

carry what they have learned in the science classroomn into the halls,
-into other classes, and most importantly, into the home and com- °

munity. The student is the best public relations agent that the science

dcparﬁmnc and supervisor have. - ,

Basic pmzcxpks of publzc rehmam
The stience supervisor’s most important role is to improve instruc-
tion, Public relations is a means of obtaining the suppart and-under-
standing essential to - the success of the supervisory program. An
effective public relations program enables the supcrwsar to work
more easily toward his or her objective of improving . mstmcnon
" Public relations ‘must account to the pubhc, science teachers; students,
* and administration. To be ‘successful in public relations one need not
justify or defend the educational program. Rather, one informs the
public regarding the.present program and plans for its dcvdopment.
- The quality of the relationship that the science supervisor estab-,
lishes among the people with whom he or she comes jn contact is of
~+,'utmost importance. Public relations means dealing with people.: The
- single most important principle to remember is: take time for.people.
"To a great degree, 2 good public relations program is based on
the amount of confidence that the public, students, science tcachcrs,
and administration have in the science supervisor.
. Long-term information gathering and dissemination should be a
part of the pubhc relations program. When the public possesses such
 information, it is more competent and wxlhng to cooperate with the

school. .
A thorough knowledge and undcng'of the community is
essentiak, As much information as possible should be obtained about
the community’s communications media and the contribution each can
be expected to make toward .improving the overall public relations

program. \

Why is public relations important?

School personnel may neglect to perform their public relations
functions because they are not aware of these functions. Others take
the position that what the school does is none of the business of the
public. To have the most efficient school, there must be cooperation
between the school and community groups. In particular, there must
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. be cooperation between the home and the' ‘school. The home should
know that the school is working constantly and carcfully to advmce ’
~ the welfare of the students. ‘

| ﬁmdmxrcs forachools during recent years have increased by.
lnps

d bounds. Théy have’ increased much more rapidly than
“school enrollments and the income of' the' public. Since public ifor-
mation regarding the schools has not kept pacc with school expendi-
. tures, a large percentage of the public is disgruntled_over these

‘expenditures and is defeating many school budgets. For the: -public’ s

moral and financial support of the schools, 4 public relations program

is necessary. Science supervisors, therefore, meed to plan to syste-

" matically provide .such information: The public.should not havé to

secure information through hcarsay, rumor, or other unreliable sources.

. Untruthfulness is worse 'than no information at all:"jt lessens
. confidence. This means tcﬂmg the bad as well as the good Always
- base what you say or do on fact.

o )

[
- -
[

Partxczpman in publzc relations

1 .
The fnilowmg is a list of ideas and- suggmnons for science supcr-‘ :
. visors to use in implementing a public relations program. This list 45

by no means exhaustive; there are many other ways to implement,
alter or xmprovc a public relmons program.

I. A letter should be sent to parcnts when a student has done some-
thing well, such as participdting in science fairs, helping in* the

_stock room, serving as a peer tutor, or winning a contest \Iever_

use form letters. <

2. Polls and surveys of students to find out their feehngs about-

course offerings are very helpful. The results should be posted
or announced; otherwise the survey will have no meaning. When
" possib¥e, make changes based upon the poll or survey.
3.+ When students f}old activities outside school hours, even if they
' are not science department activities, help by, offering time or
“services. Don’t wait for the students to ask: v@lunteer.
4. Artend and participate in PTA meetmgs Jglunteer to put on 2
program if possible.

5. When a teacher in your departmant wins an award, writes a news «

article, publishes a paper, or participates in an extracurricular
activity, write a letter of commendation and place it in his or
her file. Be sure he or she gets a copy. .

6. Whenever possible, offer your scrvices to the local civic groups
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- gnd serve cheerfully.

congratulatory letter and invite him.er her to visit your science
department. e ' S

8. Visit feeder schools or the schools that your students later attend.

Find out about their programs. Ask how you can- help. Lend

equipment to the elementary feeder schools. Respond when askcd;_g -
for advice. Become familiar with curricular guides of the schools™

'with which you come in contact. Conduct assemblies- for these
schools by using former students that have attended the par-
' . IR . .

oy - school.- - . ‘ , \
: '9._Krrange for tutoring of absentees, using peer-peer, parent-student,

10. Prepare slidé shows. for functioas such as PTA mectings, open
school nights, m{dent orientation, and civic groups.

11. Provide a constant flow of news releases to the local newspsffrs.
Include pictures when possible. These should be interesting, under-

Q - 7 or paraprofessional-student tutoring.

F] -

“_{ ~  standable, ‘qdapmblc, and in proper format for the intended

rm_ders}f\p. _ ,
12. Develop a curricular handbook for parents and students.

13. Tosticute and maintain an area where students may obtain infor-

. mation and cou g on science careets.

14. Use parent volunt as tutors, clerks, secretarié, ‘s.‘ciencre re- |

source center supervisors, and lab aides. . .

15. Acquire knowledge of the community and its expectations for

the school and students so that vou can understand it and respond
accordingly. i .

16, Provide opportunities for the stgff to evaluate the public relations
+* program so that improvements can be made. '

17. When you attend conferences, workshops, or conventions, bring

" back copies of meetings, speeches, or handouts for the teachers.

Write a report on the trip, and submit mhe administration.

If your-school does not have & program of public relations, use

N some of these ideas in this chapter to institute such a program. If |
your school does have a public relations program, apply concepts from
this chapter which your prograp dées not include. In summary, 1 |

-+ good public relations program is the development of 2 cooperative
~ relationship between you, the science supervisor, and all the persons
with whom you come in contact during the school year. ‘
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. Science supennsors usualI}f feel the need for conunumg sclf—cdumuon
long after all ‘formal dcademic requirements have been satisfied. -
Knowledge of-new dxspovmcs, theories, techmques, and prmcxples in
bxology, chemistry, earth science, and physics constitute 2 major thrust
Jin the continuing éducation of the science SUpErvisor. Frcquendy, the
SUpervisor is regarded by, the faculty as an expert in scientific infor-
mation. The supervisor is expected to lead the department in develop-
ing faculty mastery-of subject marter, College courses, Ngtional Science
Foundation Institutes, and a wide variety of books and journals provide -
access to current tredds in science, A thorough daily reading of 2 - -
comprehcnswc newspaper is an effigient method of xdgmfymg the
advances in science relevant to the cugriculum.

. -. _“ . .

_ Processes of learning ' ' '
‘ Of course, in order fo:tﬁ science supervisor to be effcctxvc,(
or her undc.rstandmg of scientific facts and principles must be com-
bined with an ippreciation of how children learn these concepts.
Theories of Jearning have been amplified in-recent years to include
affective considerations. The need for students to develop a positive
sclf-conccpt by experiencing success rather.than. rcpmtcd failure in .

- learning science has been widely discussed.

- Emphasis upon the processes of science, as well as its content, is




Section 3: Education for the Science Supervisor | '.

~ one method of promoting st’xidcn_t _acﬁicvc_meht. Having studcntsmsc '
-questions, maké observations, and predict results involves them actively

in learning science, The supervisor should recognize what kinds of
classroom environments are conducive to this approach, and he ‘or she
should be able tq help teachers provide it. If teachers are to encourage
student inquiry, then the supervisor must be aware of questioning

~ which facilitates inquiry. The supervisor then evaluate and #ssist

the staff in developing open-ended teaching styles. A major part of

" this approach involves laboratory expericnces for the students. Simple

manipulation of apparatus to obtain predetermined results does not
create l&arning situations. The supervisor should be knowledgeable

aboutr approaches which require students to recognize and define
problems, devise methods of attack, become familiar with the limita-

_tions of data, and exercise qaution in drawing conclusions. The

supervisor must know how to prepare experiments that have unex-
pected answers so that students will bé able to develop some confidence
in their o and will learn to account for their errors. B
~ Psycfologists, Sych as’ Jerome+Bruner, Refrr Gagné and Jean
Piaget, hdve advanced theories of leamning which have profound im- -
plications for teaching and -learning science. The science supervisor
should be familiar wjth their writings, and should be in a position to

‘encourage staff diSCussion of their ideas. In addition, the science

supervisor should investigate the elementary school science curricula
(Elementary Science Study, Science—A Process Approach, and Sci-
ence Curriculum Improvement Study) which are based upon the works

~ of these psychologists. The fournal of Research in Science Teaching
and Science Education regularly publish the results of.studies in the

field. The seience department Jibrary should include these publications.

Continuing education in the above areas would not be complete if
the science supervisor did not meet and confer. with colleagues at
local, regional, and national science conferences. A sharing of ideas

. and a discussion of problems enables the supervisor to broaden his or

her perspective. Conventions also serve as excellent sources of infor-
mation for science concepts, teaching processes, and new curricula.
As a curriculum in science develops, the designers present its high-
lights at these conventions. Aftending these meetings and talking with

~ curriculum proponents enables the science sépervisor to develop

insights niot available from the printed word. Spetialized publications
listing'science curricula can be used to augment convention attendance:
Several National Science Foundation publications as we]l as the Report

o : ‘ S .
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Smmcemdsamety ‘
Another xmpomnt concern in terms of self-m:pmvement is the -
need for the science supervxsor to appreciate the i unpact of science upon
- society. The supervisor acts as ¢ leader in promoting growth smogg
the faculty. Teachers must be encouraged to explore the facets of
science which directly affect the lives of their students. Both teachers |
and students should be able to identify issues involved in current
controversies; to isolate variables and to suggest what data are neces~
sary to make a judgement; to prcdmt results of certain acnons, and
1o infer the consequences for society from these actions. If the science
supervisor wishes to pmvxde direction by example, he or she must be ¢
familiar with the issues involved. Sciemce and Society, a pubhmno;x
of the American Association for the Advancement of Sc:ence, is an
. excellent source of articles and books on this subject.

Tbe supervuora:keder S
Exercising leadership effectively sets the supe.msor ’s position apart
from that of other teaching colleagucs An awargness of how to
identify and utilize' the ‘varied talents and personslities of faculty
should be an important outcome of continuing education. How to win
‘ coopcranon, ‘when to delegate authority, and to whom, and how to
gain acceptance for innovative techniques are but a few of the tasks
that confont the supervisor. Often these skills are learned through -
% .on-the-job experience. A more formal approach.might be to participate
in a human relations training semimar. These sessions can provide -
insight into processes of group problem solving, facxhtatmg group .
consensus, and evaluatmg personality types. ’
The supervisor can then help teachers become more sclf-malytlcal
in terms of their teaching personalities. He or she will be able to act
as the leader of a group dynamics session at a departmental mcctmg
Contrasting dependent, independent, and ccuntcrdependcn& types is a
- valuable experience. Some teachers and stadents rely on structure,
~ leader, group, or agenda. Others feel comfortable without a structure,
" wheress some rebel against almost-all forms of structure. How do
these traits influence teaching and learning? Intimacy needs are also -
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/‘,‘chealing Some teachers have a need to keep the group on a personal

-

pmte whereas some need t§ keep relations with others formal and
impersonal, and have a need
impersonal. ‘

Colleges, school dxsmcts, ‘and specialized groupd offer courses in

level. Others encourage andxiencratc personal relations. when appro;

to. keep fgroup interaction formal and:

“human relations. School counselors, should be able to du'cct science

Supcrvxsors to appropriate sources of mformanon.

< ’ . o e

- Value systems

po

As the supervisor becomes more involved in this aspect of personal’
growth, he or she becomes moreZaware of value systems and how they
influehce the tmchmg—lcammg process. Each learner and each teacher
brings a different set of priorities of moral prcfercnces to t.he classroom.

- Questions on populatxon control, genetic mampulmon, pollution,

ozone layers, and drug use involve the value systems of the i inyestigator.

Some teachers and students make judgements on the basis of their
own personal concerns and well-being. Others will accept external .
rules of morality as determined by the society of which they are 2
part. Absolute moralities (so- called “higher moral principles”) deter:-

“mine the udgcment of others. Values clarification studies may hold

great promise in helping. students develop better self-concepts and
attitudes toward learning. Science supervisors should understand these
values as well ds the values of science. Much has been written about
using values in social studies. The alert science supervisor will wish
to consult colleagues who supervise that subjéct.

Accountab:lzry

A persistent movement within cducation, quite removed from
values and human dynamics, is the effort to promote accountability
within school systems, Supervisors must be conversant with the spe-
cialized literature of projects in this direction, State legislatures
throughout the gpuntry have mandated various accountability systems.
They range from compcetency-based teacher educational programs to
performance based evaluation critefia for teachers and/or students.
Teachers aigaglied -t describe long range goals for their courses in
terms of student performance. Conscquently, teachers.must become
more specific in describing what students can do. A key element in
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.

'tl'us dcsxgn is the identification cf measumb]e, behaviaral objectives for

students. The science supervisor should assure that teachers include

the affective as well as the tognitive in developing compcrc_gxcies lists.

2 -~ e -
S

Progosal writing

Knowlcdge of how to write bcha\noral ob;ectws is valuable when

" writing grant proposals The Federal and State governments provide

aid to education in 3 variety of. ways. Funds for material and supplies, -

initiating new. programs, professional improvemelt, .and research
projects are available under titles of education laws. Environmental
cducmon metric education, and bi-lingual edication are some broad

ics undcr which. grants may be written. There is a pamcular style
~ and language to be used in writing grant pmposals the science super-
visor should acquire the necessary: expertise in this area. The Catalog
of Federal Domestic Assistance and The Giide to Federal Assistance

for Education provide listings and infosmation about govcmment‘

supportcd programs.

v

~
Summary
The courses of action suggested in the previous pages are only

-

a part of the continuing education necessary. for the science super-

visor. What remains are areas in which thie supervisor must constantly
improve skills and abilities as the specific situation requires. For exam-

.. ple, the school student body changes. as population shifts. 'Science

classes are no Ionger filled with academically oriented, middle class
“students. They may havé been replaced by economically and educa-
tionally disadvantaged pupils. How does the science dcpﬂ*qncnt re-
spond> What leadership does the supervisor provide? ’

There are no books or courses.which: can provide spccxﬁc
remediesin such instances. However, the supervisor should be in a

position to draw upon his or her knowledge of tearning in science, the -

“nature. of the learner, value systems, and process approaches to suggest

several plans of attack. Human relations experiences and an involvement’

in community affairs are helpful assets in facing this type of problem.

i

Continuing education must be more than occasionally reading

. the literature or taking a course. A degree of planning and preparation
should precede the development of a program for continuing self-
education. The supervisor might draw up a list of all the areas which

t
"
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ammxpormntmﬁxcperfarmmceofhxsmhuwork.&lf-malysm
of strengths and weaknesses could identify what aspects are in need
of improvement. Then a time-table, perhaps over a thtee year period,
could be developed so that nnprovcmcnts are achteved ,
. Continuing education for the scierice supervisor is more thzn -
_ incidéntal learning. It is the result of a clearly thought out plan of
self-education which actually helps to improve the supervisor through-

a' specific “curricalum” of his or her ow:‘d%mg There are no -
dcgrces, honors, or awards granted at the of this course of study. -
. In fact, there is no end. After the thrée years are over, one probably
needs a new plan. There is however, the reward of realizing self-
xmpmvemcnt and both pc.rsnnal and nmfessmml gmwth. |

- S
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. Edward P. Ortleb, Science Supemsar, K-12, St. Louis Publzc Schoals, -

St Louis, Mo.

v

.One of thc most unpomnt functions of science supervnsmn mt§

o pmvxdc meaningful experiences which lead to staff xmprovcmcnts.
major item on George's hstmg of spcmﬁc duties of the science con- .

sultant [1] is to carry out a continuing jnservice program designed to

provide “seminars, workshops, or other group activities for professional
improvement and development. of the science teacher’s background.”
Because the supervisor has knoewledge of the school science curriculum
and of the strengths and weaknesses of the staff, he or she must be

“instrumental in planning inservice programs for teachers~Colleges and

‘universities have long been utilized fo implement suck programs. Less

formal programs are often administered by supervisors themselves.

However, local commiunity institutions and organizations have often
been overlooked as a source for teacher education. Locsl community

_Tesources may provide programs which range from an informal aftes-

noon session for studying local fogsils to a formal, college-credit
course to learn how to use the planetarium as a science resource.

Thie following examples illustrate methods of utilizing & variety of
oommumty KWT for teacher educmon

" Amateur and bebby organizations

Often the science supervisor may find that a2 situation arisey?hn

~ which it is expedient to offer a meeting or workshop for s very specific-

15§

——,



e .
kA

Section 3: Edycasion for the Science Sumuor

purpose. As amcxamplc, -] group 'elancnmy teachers may find -
that they do not have the skills for identifying the local rocks and
minerals or are not familiar with local collecting azeas. The science
supervisor may. arrange to have 2 group from an amateur rock gnd -
mineral organization take the teachers for an afterncon field trip to -,
~ 2 rock outcrop to learn fitst-hand the field tests for aimngmshmg .
the minierals calcire and quartz. ’ B
' Paleontological societies can furnish the expertise for fossil xdcnu~‘
fication sessions and perhaps even pmvxdc some - specimens for the
teacher’s classroom. Astronomical organizations may be contacted to
~ help in setting up a descriptive astronomy workshop. - :
Similarly, other locil amateur groups may /B¢ . cailcd upon to
‘provide short term workshops in such areas as wildlife identification,
photogmphy, environmental legislation, or outdoor education tech-
niques. Other organizations such 'as the Humane Socicty of the Animal
Protective Association can provide speakers and materials for programs
dealing with.the care of classroom pets.
, . ;
/

1

Health orgmzmxam L
;- Health agencies, such as the American Cancer Society, Ammmn
Red Cross, Heart Assocxanon and the American Lung Association,,
are miore than willing to provide assistance in the form of materials
and speakers for teacher ed\;é:mon programs.-To illustrate, when a.
school system initiated a sntoking and health unit for its Sth grade
classes, a short workshop tas held in cooperation with the local unit
of the- American Cancer, Somctv as a part of an overall inservice
program for the teachcx;é A physician spoke on the topic of health
~ hazards of smoking for’ chx!dren, a packet of materials was provided '
g"' for each teacher, and pertinent audio-visual materials were prcvxcwcd
" Local units of the American Red Cross often have instructors to give
classroom teachers a course on the basics of ﬁrst«axd so that they canﬁ"
ccrtxfy their students in first-aid.

¢

Professzanal orgmzat:om

The science supervisor should also be alert to teacher cducatmn
opportunities offered by local, state, and national science orgamzanons. "
Workshops, short courses, and seminars are parts of convention pLo-
grams of profcssmml science organizations. The National Science
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. school teathers and administrato

Unmbam&y Resources for Tmbcr Educm

.Tuchcrs Assoc.xanan (NSTA) oﬁcrs 2 number of shm't courses and
seminars each year at its annual convénd
Sunoco Science Seminars have covered a2 wide v
a8, oceaniography, chemical evolution, nutrition,
ence. The supcrvxsor has the responsibility to find

- will be held in the area and to inform teachers of. theseqfferings. The
“Calendar” featured in NSTA journals is 2 good lud on’ finding the
dates and placcs of natiefia] science, mecnngs.

ety of topics such

Bt I

{'ulmalmmmmm R SR A3
Culturil institutions such as science mnscums, bommcal gardens, -

zoos, aquariums, planetariims, and nature centers are heavil by
teachers and their students for field trips. However, these irlstitutions
sho /uld“ also be considercd as resources for teacher education programe”
A" UNESCQ publication of 1968 dcscnbmg the role of the museum

that the museum experience has

~ in educati dicated that there ?)5 “growing- realization among-

somcthmg vely special to offer”.
has also recognized the value of culmral institutions in teacher edu-
cation endeavors when tnuseums and related agencies were included
in the definition of educational institutions for purposes of applications
for specific federal grants.
Youngpeter states that “as museums look for new m’iagcs and new
roles, surely one of these must be that of teacher fresource center so
that teachers themselves will not only leart what facilitiey the museums
have available, but what experts, references, and collections are avail-
able to them in their pusuir to become increasingly more competent
and current in their daily work.” [5]
' The science supcmsor can be a facilitatar in arranging school-
museum cooperative programs. A workshop lor short course 'held at
the institution can not only familiarize teachers with its offerings and
lay the foundation. for conducting a better field tripy but it can alsa,
be an opportunity to provide a review of basfc_science.

An ilJustration Qf such a program is the very sugcessful werkshop
developed at the St. Louis Zoo for elementary teachers. “The Zoo as a

Sciene Resource” is a one-~credit course offered in conjunction with -

a local teachers coﬂcgc The course is designed to give information
concerning the naturalf history of vertebrates, th¥ behavior of ‘zoo
'ammni; and the operation of the 2oo. The lectures are gwcn by

I ‘ P
£ -~ 4

N

e popular NSTA-

atmospheric sci-’
t what meetings

" [4] The federal government.

157



.ar oo " ?

/

s¢cm3 EdncmfonbeSmce&tpcmuof S -)' | T
members of the zoo staff, visiting biologists from the local umversms,- |
and the s¢ience supervisor. [2] The Brookfield Zoo in Chicago has 2
coopcrsmve program of a similar nature.

e Other institutions actoss the United States are involved in tescher .-
‘ education programs, Roger’s survey of nearly 3000 museums indicated

that 68 percent had formulated some type of working relationship
with elementary schools, secondary schools, or colleges. However, only
11 percent of the institutions were: involved irt teach:r education
‘programs. [3] B

- Some suggcstcd examples of workshOps and seminars that can be
- provided by cultural institutions are the accompanying table. Note
"the wide variety of topics. Many- h@

" and secondary teachers. .

-
* - L S—
. WORKSHOPS FOR TEACHERS
v . nox ‘
, Institutions - Topics ‘
Planetariums - Celesfial Mechanics
. New Planetary Knowledge -
. : Smllar Evo\u;ion '
Botanical Gardens . Classroom Plant Propagation Techmques .
" Food Plants
‘ Z ' Caze of Classroom Animals
Zoogeography .
Ecology n .
Science Museums A Dinosaur Evolution .
: Dynamics of Flight
. Metcorology
Historical Societies » Anthropology -
’ Pioneer Medicines
Nature Centers - UrbanEcology . - d
Environmental Science
Aquarins Underwarer Phozogi‘aphy
Marine Biology
\>\.
"‘ ]

Art museums have also been active in science teacher education
programs and such topics as archacology, the history of ‘scierice
through art, and scientist-artists help to foster an mtcxdxscxphmry -
spirit.

. Culturai institutions can become involved in teacher education
~
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by offering consultant seivice for curnculum evaluancm md dgvelop- '
ment. Perhaps best known in this field are the activities of the Oregon
Muscum of Sciencé and Industry. Science institutions.also produce g
number of study guides, information sheets, etc., whxch pmvxdc an
indirect source of teacher education. - E
 The use of community. resources allows many avenues fof pro-
viding 2 wide range of inservice activities for the profcmonal growth =

: of teachers.

.
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The Graduats Education
of:a’Sclence Supervisor

N

David Butts and David May, Department of Science Education, The
' University of Georgia, Athens, Ga. S

A teacher is concerned about new science curriculum, A problem
‘exists in obtaining supplies and materials, The need arises for a change
in instruction to ineet new d of students with specidl learning

needs. The science supervisor is the source for help in all these -

" instances. A budger committee needs to know how .much money to
allocate for science instruction. The science supervisor, who is familiar
with district needs and goals in instruction, is the logical person to
answer these questions. School administrators must rely upon the
information of their instrugtional supervision staff. Thus, the responsi-
bilities of the science supervisor are essential to effective science
" instruction and sccuring resources for that instruction.

| Preparing 2 person to serve as a supefvisor is a challenging task.
One factor T formal academic training in which the science supervisar
gains essential knowledge apd skills. To select those courses most suit-
able .for developing needed skills, one must make a needs ‘assessment -
of what 4 science supérvisor may be called’ upon to do in the per- -
formance qf duties, and then design experiences to fit these needs.

~

Functions of a science supervisor B
. A science supervisor performs an integral and important role in
the total instructional process. ‘The kinds and qualities of services

O A
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The Graduate Educationjof a Science Ssuipervisor

-performed by the science supervisor will a the science pi‘ograhx

.of the entire district, as well as that of ir_x'di\'ri‘ ual classrooms. Depend- -
ing upon circumswances, and the school districe administrations, a .

science supervisor may be called upon to demonstrate skills in any
or all of six areas.
' 2
1. Information Source. Science as a content area has a unique chal-
lenge. The subject matter of the discipline.is constantly being
added to, revised, altered, or deleted as new data are derived and
- analyzed. In addition to the need to keep up with this changing
+  knowledge base, there is an equally important challenge to keep
- current with new instructional programs and techniques developed
to meet the changing learning needs of pupils. Keeping teachers

aware of these alternatives is a second challenge. for the supervisor.

For these reasons, one of the most important responsibilities of a
gcience supervisor is that of acting as a Sourcg of information about
alternatives in science curricular pfaterial. ess of helping
teachers maintain an effective kfqwledge: level in ngw techniques
and programs is of extreme importarce in maintaining a high’

. quality of science instruction. Thus, a science supervisor needs a
strong knowledge base in the teaching of science at all levels K-12..

2. Commuunication Link. Compgiunications between groups of people
" are often difficult to establish and maintain. In schools where

evefyone is working toward the same goal, communications are

hindered by real and imaginary -barriers, Helping to break those |

barriers by developing and extending lines of communications

hetween teachers at different grade levels, between teachers of |

5 t}ﬁ’crent subject areas, and Between teachers and administrators is an
important rolexfor the sciehce supervisor. Transmitting concerns
and expectations between groups is facilitated by someone who
works within all levels in a system and has first-hand knowledge
of concerns and problems faced by a wide range of\x@cﬁ‘ers. Thus,
a sciencg supervisor neceds a broad understanding of the cpesigulum
goals of a school and ways in which different teache

~—tioning 8 meet these goals. | ‘ (

3. Planning and Implementatich. Another function of a supervisor is
that of planning and coordinating instruction. Through observa-
tidn of the whole of science instruction rather than discrete pieces
the supepvisor is able to plan and coordinate the integration o
instructional efforts at all grade levels. Implementation of new

.- ~ | )
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Section 3: Education for :be &:iﬁmc &Jpemisor o | o v

" “"programs in. science is facilitated by a knowjedge of how - that
approach will hdp to meet the objectives of ‘science instruction,
, Atl%pa‘x;y\of the planning role, the supervisor is also in a position
p’formulate those objectives. As is tiue with an orchestra
e director, the supervisor needs to know both the total score and
how to help individual performers fit into that’total picture. Thus,
‘a science supervisor nceds to know how to communicate 2 total
curriculum picture and secure commitment from individual teachers
» for their individual parts. - S c
" 4. Model. Tn most cases, introducing an_innovation or an siternative
', - suategy to.teachers will not ensure its adoption. The supervisor
o ~ must demonstrate how that innovation or al;t,gration may be effec-
tively used in the classroom to meet special needs of pupils. This
direct demonstration of ‘expected performance can serve.to better
illustrate techniques and relieve anxieties. Thus, the science super-
S  visor needs to be a rhaster, teacher with a wide repertoire of in--
structional and managemient gkills. . " : e
5. Sources of Feedback. Improvement of clgssroom instruction in
_ science begins with teachers’ evaluations .of their teaching per- .
o, " formance and continues with specific suggestions for improvement. . .
' ' The science supervisor is a logimgpcrsm to assist a teacher .in -
this self-assessment. At other times;
upon to provide feedback for the evaluation of teacher performance
‘ . for purposes of retention or hiring, If both of these situations the
- sugervisor nceds to have a variety of observation and feedback.
“strategies and the ability to distinguish what feedback is being
requested. _ -y
6. Munager. Science instruction relies upon material resources, equip--
‘ ment, and supplies. The supervisor is usually responsible for the
AR management, of these Tresources.. This task involves developing -
o _ budgets t6 obtain needed materials and allocating existing resources.
Careful planning is required to ensure that needed materials are
’ available without waste or loss of money. Thus, the science super-
visor needs skills in finding needed materials and is “selling” the-
need for. these.to’ the school administration. '
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Persozal qualifications of a science supervisor . .

' What kind of a person can best folfill these six functions? Can

» any science teacher become an effective supervisor of science instruc-

-
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- \Tbe Gmfm Eduf_mos af a Scmu:c Supawor

tion? In terms of prerequi
-supervisorshould be: -~ vy

&
1.- Flexible. A supervisor must\ able to work wxr.h peoplc gt all

- school icvels, communicate k h them, and contnbute leadership

. in dealing with their personai erns.
2. Creative. Creativity is eSential\in- developing, unplcmennng, and
- assessing curriculum matérials ui( instructional materials in science.
3. Reflective. A supervisor rhust b& reflective in order to identify
societal needs of significance to sijnce, instruction and judgé the
- merits of alternative lcammg envi
instruction.
4. Sensitive. To help others assess thexr téachmg and makc ncccsary
~ modifications, the supervisor must be sensitive.

&

Professmmi quaixﬁcatwm for a science mpemar

‘A science supervtsor must also possess spccxﬁc profcssxonal quah-' -

.fications. . ‘

'L Competence in Interpersoml Skills. Thxs area mclud&s the enhance-
ment of a teacher’s sgif-cc)ncept and the formatian of a set of
values that can serve as a reference point for reflective thinking and
change. This includes knowmg how other teachers and admini

- trators perccxve you in a variety of roles as an educational leader,
and skill in listening to what people say. The ability to interpre}
and act upon input from others in sensmvc and constructive wws
is essential. : - o

Human- reldtions traxmng. as a part of an intensive study in
psycholugw would be ‘an xmportant part of graduate study for
supervisors. Much of a supervisor’s work depends on the quahty of
~ interpersonal relationships dcvclopcd Such competencies would
include observational and communication skills, as well as training
in group process skills.. )

2. Competence in Science. Individuals’ who expect to deal with a wide
range of science learning environments within the cduc.atmnal
system should have considerable breadth of learning in science.

Such knowledge should foster creative thinking about theeglation

of different branches of science, the interdependence of séicncqm
saciety, the processes and styles of scxermﬁc purzuxt M
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N
-

it fmm other mtellcctual endeavors, and the procedums ‘and. styls :
which link science to other intellectual” pursmts. _

Before_accepting ‘the responsxhth&@s of a science supcrvxsor,
it is assumed that 2 person would possess knowledge in some area
of science at or above the Masters’ Degree level. Compcmnct in all
areas of science is an unrealistic cxpccmuon, but a science super-
visor should have a broad Imowicdgc base in science. Anything less
miay act to Jmpair communication with tcache:s and decrease the
effecpfveness s of the supcxvxsor .

3. Copfipetence in the Social Context af Educat:mz Thzs area requms

-

“an understanding of school organization, its structure,- and soci-

ology. The science supervisor should recognize the socioeconomic
and political- forces which have shaped education in gcnml, and
science education in particular, in the past and which continue to
influence both the systems. Of ‘particular xmportance is the need

- to understand those processes by which changes in schools occur,

and how both teachers ard admmxsmtors }mm to ‘cope with the

- changes or pamcﬁxpatc in the proacscs | '

Thus; the gmduatc program of a supcr\nscr should - also be
related to the topic of schools as entities and as extensions of
society. Such studics should concern the role of schools in affecting
societal change “and act in response to the needs and desires of

~ society. Without such competencies and the ability to communicate

them, assessing curricular programs in a total’ coptext would be
difficult.

4. Ca*mpeterzce n tbe Desrqn af Curriculum. The devclopmcnt of

science curriculum materials, xmplcmcnmtmn models, and science

: tcathcr preparation schemes depends upon the application of prin-

ciples from associated fields such as sociology, anthropology, psv—
choiog\r. and communication .research. The science supervisor’s
‘compeétence in these areas is essential to the extent that these areas
contribute to science curriculum decisions. Supervisors must recog-
nise and use various models for development and learning.

Thus the program of graduate study should also include an
emphasis in course work on competencies in curriculum develap-
ment *and assessment. A part of such study should emphasize
approgches to integrating areas of the curticufum, a rationale for
such “efforts, and specxﬁc {techniques: in dcchopmen: and’ nnplc-
menta#ion of an integratgdeurricdlum.

5. Competence in the Instructional Process. The function of a science

>
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The Graduate Edyb&xian of a Scx'erz;c Supervisor
“supervisor thuxrcs skill in analyang and cvaluating plans for
curriculum desxgn, instructional materials, and teaching strategies.
Such skill includes knowledge -of available materials, technology,

_and nltemanvc instructional techniques. It also includes the a*bxhty

to adapt materials and strategies to° new situations, to .rccagmzc-
effective innovations, and to suggest appropriate, alternatives.

Competence in Instructional Ewvaluation. Instructional evaluation
requires"two skills: the ability to interpret results objectively in
relationship to the' context from which they were obtained, and

* the ability to communicate with science teachers in such a way as

to ;st:muiate them to examine their own teaching processes.
Competence in Administration. For a science supervisor to function
within, schools and their related agencies, he ar she must be able
to communicate the design of a project in such 3 way as to"suc-
cessfully sccute support from appropriate sources, and to ad-
minister funds or resources.once they havc been secured.

Thys, specxﬁc' competencies rclated to thc managerial portien of

- a supérvisor’s responsibilities are essential. Information on the derivation
of school budgets, the preparation of such budgets, and the manage-

ment of allocated resources are essential clemcnts in maintaining a

systéni-wide science program,

‘dc&ehpcd in .a variety of ways, they should all be a part of the . .

While each of the precccch'ng seven competencv areas may be

planning of a program of graduatc study. Designing such a graduate
\ program requires the recognition and acg¢eptance of three assumptions:

1.

3.

The rcspcmsxbxlmes of a science superwsnr vary widely from
posmcm to position. Variables such as the size of the district and
its géographic location will dictate whether the supervisor has
responsxhxhtv for the science program K-12 or some subset of that
whole. This will \in turs :dictate the managerial responsxbxhtxes

assigned to the supervisor.

Persons preparing to serve as science supervisors vary in théir pro-
fessional background and expericnce. Depth of knowledge in the
content of scicnee andthe extent of classroomn experience, are two
variables which shouldanfluence the Spccxﬁc cmphasxs, in graduate

study for a science supervisor.

Graduate programs and courses available to a science supervisor
vary greatly from one geogmp,hxc region to another. Whatever
tvpe of programi of study is recommended, one must reahstxc.aﬂ
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am the avmhhxhty of gmduate nmucnon. Anothe.r factm is’

.l - the incentive -provided to mduce graduate- study. 1

Granting these assumptions strongly implies that a graduate pro-

of study for science supexvxsors will, like the supervisors them-

selVes, display a great deal of ﬁc.xxhxhty The program must be tailored

g/meet the individual needs of the supervisor, taking into sccount -

the resources available: Based on the broad outline of a graduate study

+ - program. in the seven areas of compctence, a program for a specific

~ supervisor will include -the necessary competénce bmldmg upon an
already existing framework of Imowlcdge and experience. .

~ In addition to formal coursé work, it is essential to provide supcr-

vised practical experience in the gradiate pmgram of a science

supervisor. A component of this mtcmshxp or practicum should enable

. the supervisor to apply the competencies directly to real problems.

: This oppogtunity to test ideas and procedures would add to the

( { dimension of flexibility which appears so necessary in the pmpammon

of a science supervxsot .

i




I{lahning for Safety

" Franklin D Kizer, Supmmor of Sczem:e, State Depm'mxm of Edn-
cation, Richmond, Va

. .\.

] .

. One of the most xmportant pmfmonal ludcrsiup mponsatuhncs of .

the science supervisor is safcty This rspons:bxhty is assumed through

. the basxc understanding of science cducamrs that safety is an mtcgral
part of science instruction. -

- Safety mdy be defined as an avoidance of dangerous circumstances
relited to a science instructional activity (student hboratory experi-
ment, teacher demonstration, school-sponsored field trip, or 2 student
home project assigned or encouraged by a teacher or textbook).

School authorities often consider the science supcrvxsor an expert
in all areas of science and safety; therefore, it is imperative for the
supervisor to develop a plan for safety. The plan integrate the
best practices of scientific and “educational methods: observation,
analysis, and conclusmn 1eadmg to rccommcndamons or program of

action. .
' To function eﬁ’ccnvcly, the supervisor should have up-to-date -
knowledge about his or her responsibilities as they relate to the
followmg -

I. What are the safety laws, pubhshcd pohcxcs, and directives in use

. inthe school system? ‘

2. Does the employer carry tort insurance to' protect you and the
science teachers? '

3. What sciency and other safcty records are mamtamcd by thc
systcm> B

A . 167
4 | i

Ny _ lwﬂ
%' i I('l'.




,.
[ . B
—-

&ms-mmform&me& : .' .

_ 4 Is there a science -acmdmt rcport form available for use by the
¢ science teachers? _

' 5. Are there science facilities safety inspeetion Teports completed hy

teachers or safety personnel? ~ '
~+ 6. Does your office have a complete inventory of the science facxhtlﬁ,
equipment, and materials for each school in the system?
7. Does the inventary list indicate the hazard?us materials and danger-
.. ousequipment?
8. Are there unlabeled rcagems and unknown items storcd in the
_— science department of any school? : .
9. Do you have the services of 2 legal'advisor? (
 The supervisor should not be' discouraged if the ‘answers 10 2
* majority of these questions ate ncgativc Such answers will provide .
at least one reason why the supervisor should visit each science
laboratary, classroom, and storage area with the science teacher(s) - .-
using the facility and ask to be shown the safcty equipment, and the
master cut-off sthch or valve for the servicey tsed such as electricity, -
gas, and water.” On such visits, don’t forgel to wear the necessary -
safety equipment (goggles, etc.) and don’t hesitate to inquire about
the frequency with which fire extingiishers and other safety equip-
ment are used, as well as refill or replacement procedures. -Copies of .
= student safety instructions used by the teacher should be requested.
By foilowmg this procedure, the supervisor establishes an awaresess
for safety if it did not exist, and has let the tcachcrs Lknow of hxs or
her concern for safety. -

When. visiting schools, the supervisor should inquire and/or
observe if it is possible for the teachers to secure the laboratories and
storage areas to prevent unauthorized and unsupervised use, How are

hazardous materidls and equipment stored? %conccms do the
g science teachers have for safety® It is the supervisor's duty to discuss
concerns for safety (in a confidential conference with the teachers),
and to offer suggestions for correcting unsafe conditions observed for
the first time. Positive cnfol‘ccmcn: of desiyable “safety practices is
also useful. é '
Ask the teachers if they have any objections to vour returning
* later to take photographs of good science safety procedures. The
media center may help with this project.
joﬂowing a tour of the facility, the supervisor should aml)?e/_

!
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condmans observed and suggest a plan for improvement whxch in-

“cludes sanitation, housekeeping, safe. storage and‘use of- haza:dous
Riaterials, student safety .practices, and teacher safety practices.

The supervisor should report to his or her immediate superior

':svhat has b one,; and if necessary, request pcrm'msion to meet
with all offthe science teachers to discuss safety practices and plans
rative safety program. It is important that the teachers
feel that t
about their
" Teach

fety and that of their students.

input in the safety program is important.. Ffforts should
obtain from each teacher a safety check list of the facilities,
student experiments, ctc. Teachers should be organized into \mrkmg
cnmmmezs for safety. This should not take a great deal' of time and
more than likely, the results will be extremely helpful to them-should
a case arise involving legal action. Communication between the
gacher; administrator, and the supervisor is essential for a good

the admmLstrator s office. It may contain the wmd “safe” or “unsafe.”

The person recciving this report shnul@ be instrueted to -notifv the

supervisor and other appropriate personnel at once. School adminis-
trators shquld be asked what course of action they, wish teachers to
take when the room is considered unsafe.

Money' for a safety program may not bé readily avatlabk In such
" instances -use may :be made of . free, services for teacher inservice
programs such as a course in first aid {zivm hy the local rescue squad,
legal interpretations of safety’ g_gm latiop by appropriate legal authori-
ties, and safety inspection chécks by thé local heal th, fire, and police
departments. Safety semitars by Jocal professiohal socicties-such as
the American Chcmxcal Society might be available, and college 4n-
-structors niay be willing to render frec Sersices on safety.

Try to establish a locagion within a meter of the roor exit door
for fire e\tmqmshcm fire T.mkets and other safety equipment. An
igexpensive showeg and ‘eve wash fountain can be provided with a
p\rﬂlﬂc hair rinse shm\e.r Iabels should be made for all reagents
placed T unmarked containers. “Safe use” instructions should be
obtained fronr supphcrs prior to the purchase of new or hazardous
materials,

Fach student laboratory experiment should be examined to deter-
mine a #wk scale rahging from safe (1) to unsafe (10). ATl texthooks
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safety program. A daily safety report filed by the first teficher using
-a science facility can be included on the attendance IgpOIt sent to:
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should include an appropriate warmng regnrdmg t.he use of hamdom

" materials or procedures.

Perhaps some day intergational safcty symbols will be. avaxlafble'
to encourage science safety’ for teachers and students. In the meantime,

- “Have a safe day” is a most appropriate way for science teachers to

gq&e: each other and their students. A

i
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" The Supervisor and Teachers In Liability

i
-

on such marters,

A '

D. Aniti Bozardt and ‘Roderic E. Righter, Department of Edscamm,'
Oaélcnd Umverstty, Rochester, Mu:b

¥ _ . . r

Supervisors havc a mpomnbxhty for ludcrshxp m
lmbxhty Lcadcrshxp in this context means:.
topic and its implications by both the su
planning for prevention or avoidance of  incid fo
their teachers could be considered hablg,_a_nd serving as

-
Anwareness .
Supervisors are usuaﬂy aware of areas of the law such children’s
and teacher’s guaranteed rights under the Constitution, the rights of
freedom of speech, freedom from illegal search and seizure, and basic

- due process. However, legal liability for negligence or the law of torts

of their students is the responsibili

is an area that few understand. Therefore, supervisors should become

knowledgeable about this area of thc law and thcn hdp their teachers

“build awareness.

Because teacheds wox‘k for a Ioc.al board of education, they are
often under the false illusion that i tgmmcs which might occus to ane
f the board, particularly if legal

action for monetary redress of the injury is initiated. In gome states

‘-nothing could be further from the truth. Teachers can be and ! some-

times are held legally liable as individuals.
Cc.rtam ‘key principles are essential to understanding legal liability.

. Sk
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Section 3: Edusation for the Science Supervisor '

" These principlesare: -~ B ya S
Sovereign Immunity—Very simply stated, ‘sovereign immuniry - o

means that the government and its subordinate units (including school
boards) may not be sued in cases of bodily injury that result from

 the negligence of an employee. This principle is a hold-over from
" English Common Law and applies in one form or another in most

states, except where it has been rescinded by court or legislative

. action. For example, i'n‘ Cahfemxa the principle is not operant, but - |

_in Michiganitis.

* " Law of Torts of Legadl Liability for Negligence— legal. -
~ “principle is defined as a civil wrong committed against another person

-which results in an injury. h/ SN
" Duty—Both teachers and supervisors hate specific functions or

- duties that they are expécted to perform either igxplicitly as 2 result

Breach of Duty—When a not bci& performed iX s
reasonable or responsible manner a breach of duty is said to ha
occurred. ‘ ‘ .

Proximate Cause—In tort cases this principle refers to the closen

of their role or explicitly as outhficd\by board of¥ education xyles or
the master agreement. - ‘ '
duty’

of the teacher. to the cause of the. injury. If an injury has been

sustained by a student that inight have been prevented had the teacher
been performing his or her duty in a reasonable way, the teacher
might be the proximate cause for the injury. ‘

| 4 - Imjury—In most tort cases.-injury refefito. visible physical
~"injury of some severity suffered by an indiddual. \Severity in this

instance is considered to be an injury which might the normal
functioning of the individual over an indefinite period of time, such
as the loss of a finger or an eye. , - :

Absolute Insurer—What is meant specifically is that no teacher
can absolutely insure that injury will not occur to 2 child. The point
here is that although every precaution for children’s safety may have
‘been taken, a child might still be injured. In general, the courts have
atilized this principle in court cases to absolve a teacher’s alleged guile.

Reasonableness—Simply stated, reasomableness means a teacher -or
supervisor has acted as any teacher or-sapervisor would in 2 like
situation. This term is very important in tort, cases because the plairfﬁff
usually must prove that the teacher has acted unreasonably.

In cases of torts the general rule is to apply this equation:
Dutv + Breachi of Duty 4 Proximate Cause -+ Injury = Tort Liability
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'Given this rule and the apove deﬁmuons, ;he fbwmg cascs are i N

offered as examples.
Example A—If tmcher A had breached Eus duty by bcmg out

of the classroom for an extended period of time and if it could be-

shown that had he been in the room the m;ur)ssugl{ not have hap-
-pened, he could be the proximage cause. Therefore, the teacher in ‘all
probability would be in Serious jeopardy. In this instance the plaintif®s

lawyer would most certainly subpoena other teachers to' determine =

the reasonableness of the defendant’s action. .Additienally, if a@acher
testified that a reasonable teacher would not have left thc classrooxn,
then the defendant is in double jeopardy.

Example B—Teacher B has been threatened with suit because of

an injury to a student. However, investigation revealed that her duty

was being performed in a reasonable ‘manner. It was not proven. that
she had H‘readxed her duty or that she was the proximate cause. In .

this instance ‘it is extremely doubtful that any lawyer woald press

such a case or that a court would find her guilty. :
Supervisors/have a responsihility to create an awarw)f legal

liability in their teachers. By knowing the above principles and by -

investigating the laws of their states, supervisors will have taken the
first step toward preparing themselves to help teachers understand
legal liability. Problems of liability can be prevented or at least mini-

- mized when a teacher understands the law and acts accordingly.
¢

) ' S
Prevention : A

Creating an_awafeness Df legal liability is step one; step two is
avoidance of gituatfons for which ha'bxhty 1a_apphcahlc, Helping
teachers to pt knowledge into practice is the responsibility of con-
scientious supyvisors. If teachers will stop and think, many ptoblems
cagfbe avoidéd. Think: What is my duty? Am I violating my duty?
Am [ doing everything a reasonable person would do in the
sivuation? -

The most common responsibilities of science téathers, both ele-
mentary and secondary, . in addition to actual teaching, are super-
vising, identifying hazards, informing students of safety rules, and
requiring ,dherencc to those safety rules. Teachers must avoid creating
situations in which unressonable danger is present and must provide
for the supervision of their students. Leaving the class in order to
respond to a call from the principal may produce an, unreasonable

. 173

~x | | 1‘«.‘ -

LNy



~d

‘must be taken to preclude its hap
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Section 3: Education for the Science Supervisor

~ chance of dzngﬂ—-&nda breich of duty. Teachers muSt"".cXcrci_sc fore-
sight into a potentially dangerous situation and eliminate the dangerous
conditions or activities. Ignoring the actual or potential danger may

be considered negligence. Allowing students to use faulty equipment
gould produce an unreasonable chance of danger. Supervisors. should
encourage teachers to keep all equipment in good repair or remove
the faulty items from the access of students. “Equipment” _includes

chairs and desks as well as electrical or mechanical items., - .
Teachers must make and frequéntly connnunica%e-gfcéy rules to
their students. Telling a student once, on the first day of school, that
fety goggles must be worn during man?tlztive activities is inade-
quate. In addition, simply informing studene§ is not adequate prevention
of danger. Rules must be enforced. If a student ‘breaks a rule, steps
ing again. Teachers have not only

insist that their Yeachers make and enforce reasonable safety rulés.

A constani vigil of urging teachers to put knowledge into practice
will returh grear dividends. Preventing even one injury or even one
teacher from a verdict of legal liability will show ‘all the efforts to
be worthwhile. : '

Serving as a resource o

Science supervisors can provide a valuable service to teachers by
serving as resource persons in the-area of legal concerns. This is not
to say they should be experts or lawyets. Supervisors can assist-t€achers
by providing the answers to questions such as: “What is our policy?”
or “How can 1 find out:” Knowing how to find out is as important ’
as knowing the answer in many instances. Certainly the wisest step
is to consult sompetent attorney. But a rudimentary knowledge of
the tools available to inform a person of school law is essential to
supervisors. 4 ' \

As an absolute minimum, a copy of the written school board
policies, the master contract, and the state's school laws should be
available in the central office. Usually a compilation of  the state’s
school code ‘is available at minimal cost through the state education
agency or the state’s bindery. A copy of the federal edncatﬁuﬁ%&;s
may be obtained from the Joint Committee on Education and Labbdr

-
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of the U.s Congrms. [?} but its usefulness is limited. farahypcrson.
For the supervisar's office, a book of Landmark Supreme Court De-
cisions on public school issues would bg le. [2] Science Teaching
and the Law, by Brown and Brown, can'be obtained from the National
Science Teacher's Association. [3] Textbooks such as Principles of
~ ‘School Law by Drury and Ray [4] serve to build a foundation of
knowledge in the area. The American }xool Law Secries published
by the W H Anderson Company is ret:ommended. i1 '

. Suggem‘om for implementation '

Supervisors' should pmwd‘leﬂdersh:p by asurmg awareness, .
planmng for prevention, and serving as resource persons. Some specific
suggestions as t\o\how these things rmght be accomphshed are-offered’

\&low o

: Awmnvms . \\

Pian and carryg,out at least one iriservice seminar each year on the
~ topic of liability. The professor-of school law at your local m’uvemty
. ora local ey would probably be more than willing to assist in

of rort l.mblhty

. - . —
* o 7\ . :

—~
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« 1. "Urge vour teachers to identify their duties as statcd;by contract
* and 1mphcd by board policies, past practices, and rules. Assist them’

in doing this.

2. Insist that your teachers establish and enforce safety rules.

3." Monitor equiprngnt condmon and rcqmre ~constant checks: on

safety of all equ:p%c

4. Remind vour tcschcrs of your concern for thm‘ {egal safety as

well as your concern for the children’s physical safety.

RESOURCE: _;\ .

1. Inform yoursclf Read your school-policies, mastér contract, and
state code, Read a ¢ ok on school law. - NS

2. Establish a reference Shelf in your office including at lczst a text-

book on school law, a current copy of your state’s school laws,'a
¢ | o )

‘ | .,17?\
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o Scctxan.? Edm:mon fartbeScmzce Supervisor ' B

“% K'eCpmg current- Qbould preseat ' little trouble.

* ' -

current copy of the vmtten board pohcxes, yam' d:strxct,s master ;

_contract,’ ahd a copy of Science Teaching anid the Law:’

Establish and mhaintain a file for information on all Iibility cases
,m your system, regiop, or state that dnvolve science. Perhaps 2
mastc: file of all’ liability cases is or could be established. at the
tentralfoffice for which you could be responsxblc for maintaining

'P“f" Ni/o momtormg che scxcnce scctxon. Few laws are acmally_

v'l-t‘\ :

be~ubtained bv reading spccxﬁc cases. Knowlcdge of the gction
‘taken on a-case is the clearest indication of the law. #stablishing a-
“file arid finding. past cases will be fime-consuming but can hc done.

' X x
tow
[ e

é .

Assisting tcachcrs.,ij.x the area of habxhty macknowlpdgcd as only

one of a multiplicity of supervisors’ responsibilities. It is a crucial one
and needs constant atténtipn. SupervisGis must recognize their re-
~ . sponsibility and assist ' teachers. Prevention is so much better than
e remediation or sorrow. Awarenegss is the fggst step. Serving as a resource
reinforces the efforts put forth by teachers: Adrmttedly she task- is
©, mot an eagy one. Perhaps the suggesncns given in this chapter will
help to keep supervisors advised of their regponsibilities in thc area of
lcgal liability. .

*
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J- David Lockagd, Diyéctoy, The Intemt&ml Clearinghouse and the
Science Teachi niversity of Maryland, College Park, Md.

When a 'science supervisor starts wondering what he or she should
know about science education reseagch, the first caution-is not to

" become too serious about the matter. Ajthough everyone hopes that

* the rescatch projects that they carry out will drastically improve

science teaching of the future, most of us have come to know the
meaning of the phrase “no significant difference.” Too often the work
that we do has so many variables/associated with it that we’re unable
to shogy any positive correlagons, “ler alome any- cause and effect
relationsftip. This"means thatAve need to be cautious about any wild,

hopes that our fesearch is gaing to rhake ‘major chmgﬁ.ﬂic’nce‘ _

classroom teaching. What We can hope for, however, is that is keeps
us interested i improving our teaching so that it does bring dbout
more efficient learning by our stad¥nts. - N g

v

A major concern of science supervisors, in terms of research,

* should be whéré one goes when. one does néed help, as well as Basic ~
information about the phildsophy and objectives of outstandirg, re-

" seMchers. A good place to look for the philosophical base is the

-
¥

addresses of past presidents of the National Association for Research
in Science Teaching (NARST). In his Presidentidf Address in 1970,
Williard Jacobson pointed out what he considered’to be four different

. types of science education research: empirical, philosophical, policy,

and developmiental or Tormative studies. He noted that they are ipter-

related -and that frequently ‘more than one approach fo research is
- M '\ . ‘ 5 .
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~ Section 3 Edu:adong the Scignce Supenruar
used in any particular study: Oftcn, the hard&st part of a researcher’s
work is to.define the problem,

- Jacobson pomtcd out, also, that there arc two_ ma;or sources of
problems in science education that can bé used for studies: one theo-
retical; the other practical. In the theoretical ares, there is some lack,
inconsistency, or vagueness, such as thcory as applied to science edu-
cation. For the pmcncal some problem is sensed as cme works with
students, or struggles with problem planning, or feels a lack of effective
scierice materials. ]acobson pointed out that it is important that we

contigue’ the struggle until we find problcms both with thcorcncal .
- " and practical sitfations.

Jagobson £lso noged that “empmcal studies” usually mvelvg the
colle :on ‘of fduta concerning the behavior of students, teachers, or
. wefts of study. “Philosophical studies” involve the analysis
. of assumptions undcrlvmg positions or actions, the nature ofgprob-

lematic _ situations, the delineation of problems within problematic

situations, and the possible consequences’of proposed actions. Jacobson
noted that one of the functions of philosophigal analysis is to clarify,
“if possible, consequences of -actions. He defined *“policy studiés” as
those thag ‘mig clude historical studies .in which policy decisions
‘and the corf{que are analyzed, comparative science education
studies to learn from the experience of others, and futuristic studies to
project passibilities or predict  consequences of various proposed

policies “for the future. “Developmental research’’ includes studies .

which xmq\l’ve the prep ation of new educational materials, proccdurcs,
or ‘programs, and systelatic try-outs in which feedback is gathcrcd'
and used for improveme :

jacobson noted tha h&\d not mentioned “evaluational research,”
A wbxch the effects ot using'innovation and other materials or pro-
cedures are compared. Sooner or later teachers or instructional leaders
hnvc to choose materials and procedures, and it would be desirable to
have these decisions based upon research. But, Jacobson pointed out
that “it would be /f ficult, and usually suspect, for developers to
und,e:take this kind ‘of cvaluation research and that it probably should,
‘be done ig the light of local ccmdmons anyway. ’I‘hxs,.tvould cert:urﬂy;
encnurage science supervisors to sge that the evaluation of innovations
is done within a particular scho6l district under’ existing conditions.
Jacobson closed with implications and suggestions for. further research’

. and pomted qut the admirable ethid in research ttmt»research should -
not go bcvond their dat2 in mportmg their results. R thc o'gr hand,,'

LY
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he notes that rescarchers do have the mponsxbxhty fo unlxzc theu-

- data to the fullest; that “sﬁggmtmns for further research’ sections of

‘reports should be taken quite seriously as one of the most important

 results of the research completed:
" Ralph W. Tyler, who has made ma;or contributions fo cumculum

development and evaluation (not only in science, but in all fields of -

education), - presented two invited papers to -the "Council |, for- the
Advancement of Research in Science Education (CARSE) In the
~ first paper, Dr. Tyley summarized what he. found science education
research to have during the previous 10 to 15 years, His second
paper suggested that there should be more emphasis p laced on science

: cducanon with the total “terrain” divided into eleven

education research in this country. He devck)ped 2 “maz” of science .

icular areas:,

1. ob;cctwcs of science educ:txon-——what to reach

the tcachmg—icammg process

the organization of learning experiences

the outcomes of scxencc cducanun—what is actually learned
students’ development T -

the development of teachers

objectives of education for science teachers

the tcaciung—lcarmng process of teacher education

. the organizations of teachers’ learning experiences

the outcomes of teacher education

. the processes of change in the programs of sctencc cducatmn .

~

:EOWNPP?WP

« He concluded that there needed to be a grpater comrmtment of
faculty time and grad\rgte education support of facilities and of re-

search assistants to brinfg about good research in those eleven areas.
He noted that most 6f the rescarch that has been done in the past has
been carried out by graduatc students (wha.have little time to devote
to these cfforts) and that most faculty membcrs, classtoom teachers,
or, scignce su?ervxsors never get enoygh time to even think abour
such things. '
In a talk-before the 19‘/3 Annual Meeting- of NARST,,-Dr. Tyler
~aMuded-to his earlier program review. He said that he had felt in 1965
- .that not more. than 10%; of the studies he reviewed had teasonable

“technical criteria. But®by 1973 he had foun? that these technical .

inadequacies were less dxstrmn'g and there wefe fewer wcaknm in
- the content‘and the logtéal ature in at least four-out of five of the
studies réported s since He 2greed thh thc v.xew of Wllham W. Qoley'
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and Kcnnct;h D. Anderson that the pamcular valuc of tscarch for im-

proving science teaching was not beinjg realized. A considerable expland-
tion seemed to lie in the Jack of 2 cadre of professional research people
deeply concerned with research in science education.. Such people,
he felt, neéd to “devote ma;ar time to this work, and, among them-.

* selves and with scholars in other fields, must seek to gain greater

perspective, more adequate conccptualmuom tp gmdc their study,
and better instruments for research.”

In this talk, he also pointed out, that he had now rcwéwcd 50
more investigations in science teaching from the past cight years and
felr that the current research studies were of a highef quplity than
the carlier ones. The technical criteria wére being met better and the
variables were more clearly defined and more adequately controlled.
Greater rccognition was being given to the wvariety of outcomes
resulting from science teaching and the complexity of the classroom -

. processes. Curr‘cnt research depended muich less upon the work of

graduate students than was true ecarlier, and it appeared that a cadre

of professionals were engaged in these studies. His distress ‘this time, . .
was “that we have been greatly pre-occupied in investigating learning
" as this process is common}y perceived by the teacher or curriculum -

maker, in which the task is to direct the learning of studcnts in the
classroom or Isbomtory We have largely neglected to look ' at the
way learning is viewed by the student himself. Yer the map of the
learning process as seen by.the mdmduai learner is a significant part
ofthe context of which éﬂucanon, whxle including squmdlmanan,
takes placc .

. Dr. Tyler pointed put that. the function of research related to

2 cducanon is to, P vide a basis for understahdmg the educational

process or parts“of it and for planning and déveloping edutational

- programs. He said it is important to note that “educitional rescarch

terms ‘of -the cdncepts it fur

rarely furnish@ an answer to specxﬁc quesnons about educational
practice. Much mere “often, research: provides a basis for practice in
ndﬂfes the; practmoners, the outline it
formuhtcs of the dynamics of the processes ‘of which the practitjoner
is concerned, the relations it establishes among the concepts, an}i the
estimates K, gwes in the parameters of the dynamic models that are -
proposed That is to ‘Say, the~value’ of the research lies in’ provxdmg’

the prictitioper. with broader. and more detailed maps of the terrain

of educa{hm than hé%ould ha developcd from his own CXpencncc
alone, The h/é:‘ of resedrch pmp d si,muld help to develop this map.’
o b, ;
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- students’ lives and the forces influencing behavior may

Science Education Research

proposal‘rcse'arch—némely, the tools by which I

The teacher gains some help in planning and ceonducting science
courses by the characteristics and parameters in the life of children

-and- youth. But, he o she still needs to know more specifically about

individual students. The methods and tools used to study students are
likely to be developed hy the researcher rather than by the teacher.

Dr. Tyler suggested that in order to understand the lcammg of stu- -
~dents; who are not now learning or trymg to learn in ‘science classes,
- we_need the results of research concerning the dynagpics of these

students, which includes their . purﬁs, drives, habits; and means by
whxch they achieve psyc mlngmal equilibrium. We need to develop
instruments and methods for studying students that teachers can
use. We need reviews ofspotential resoutces in science from these

" students. We need experimental studics'in which educational programs

dﬂcsrgned to utilize “things” from science as resources students can

use in their lives. He concluded his paper by stating the major prob- .

lem confronting science education in America today: To reach stu-
dents who_do not really learn (internalize) anything of importance in
science. Dr. Tvler believes that Pesearch in this context car help.

' Nathan L. Gage of Stanford University is well knswn for his
leadership in educational research. In a recent presentation  at the
University of Marylind, Dr. Gage defined research as{'the process of
sc,ekmg relationships between variables. That simple definition applies

*~to any discipline, -whether if be in the natural or the behavioral

-~

scxc&riu.cs To- understand, we search for logical relationships. To.
_predict, we search far temporal relationships. To control-or improve,

we §earch far causal relationships.. Understanding, prediction, and |

control are the purposes of all 5cxentxﬁc activity, includirg that Wwhich

is concerned ‘with teachmg. ’ :
Gage went on to define teaching as “anw kind of mtcrpcrsonal

influence airged at improving the learning of another person.” Gage'
, then u»mhsncd these two to note that research on teaching  “becomes

the scarch for “rel atmm\hfps between variables where at least one of
rhc v:mabh* is a hehavmr or a characteristic of teachers. The teacher
\gble may be an independent variable, a dependent wariable, an

*’f' ife¥vening variable, or some other kind' ofsvariable, but at leasr ome

-~
e~
L)

tcqfer variable must be involved if the research is to be- canStd%red
rcscargh on teaching. It follows fmm this definition that research on

o= - - 181
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teaching is oniy a part of the hrgtr ﬁeld called educational resarch.

‘Nog all edicational research is rescarch on teaching, but all research

‘on teaching\is a part of educational research.”
In his didcussion on the methods of determining relationships, Dr
Gage expandedian the two msjor methods, The first he called- the

‘“correlational or survey method” in which one measures vmables as

they occyr under natural conditions and in which one uses ‘some
statistical device, such as a correlation coefficient, td describe the
ways in’ which two’ variables co-vary. He pointed out that “the
advantage of. correlational methods is that.they permit us to study
the relationships between large numbers of variables with rgjjtively
little effort or expense. The main dxsadvantagc of correlational Methods
is that they give us little or no assurance that the relationships. bctwccn

“the two variables are causal relationships.”

The second method he called “experimental” in whxch one of

"the variables is manipulated by.the investigator. In this type rcsearch

“onte applies different amounts, or qualitics, of that variable to different
gﬂf{xps of persons, who have been assigned at random to. the groups
receiving the dl&!nt amounts or kinds of the manipulated variable,
such zs student achfevemnent, and determines Whether there are different
average amounts of achievement associated with each of the different -

. levels of the manipulatéd variable. . . . So the miain advantage of experi-
" ments is that they do permit us to mfm' a causal cennection ‘between

_ the manipulated varigble and the other variables that are found to

v_differ after the manipulation. But.the disadvantage of cxpcnmcnts is

-

that they are reimvcly costlv
Dr. Gage went on to show how it is alse\ possible to combiné the

. correlational and expenn%ntal approaches.so that one not iny manipu-

4

lates variables, but also measures somg characteristic of ome’s students
tHat may be related to how much they learn. These studies, he noted,
have beeh labelled “apurudc-tre.mnent intergction studncs” (ATI

. .studies). In a typical ATI study, some. releYant characteristic of
students is W\thc students are taught by twd different teaching

methods, a nally, student achievement is measured. Correlations
are then obtained separately and a regression line formulated and

evidence of an aptitude-treatment intergction may bd, evident.

. The book by Dunkin and Biddle entitled The Story of Teaching

~iwas cited by Gage as the best formulation of the types of variables

in research on tea(_hmg He noted them as:
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1. ‘presage variables that. are consﬁdcred to have some value far pre-
" dicting the ways in which teachers will behave,
. _2. context variables that describe the c.nmomncnt and condmoms in
. which the teacher works .
3. process vatiaples that include thc kinds of behavmrs that arc ex-
hibited in the classroom by the teacher and his or her students
4.  product variables that include the student’s immediate achieyement’
of educational objectives and also long-range effects on students,
- of the kinds of achievement, personality, and ad}xmmcnt that they
" ‘manifest after thcy havc left the mﬂucncc of a gxycn tcachcr v

Gage, noted that these four varmbi&s should be armngcd in an
order reading from left to right, with arrows pointing to the right to
fndicate what is presumably the direction of the causal mﬂumcc ‘
- between these kinds of variables. » ’
As carly as 1934, Morris Cohen and Ernest Nagel arguect that
. no mqmry can get under way unless some difficulty is felt in practical

oretical situations. Richard Suchman’s “Discrepant Event” film-

loo stimulate inquiry and observation of vagiance. This has led to
further work by others with science students on problem xdquﬁczuam
theory hypothesizing, and even problem-solving types of research

_ studies. And then' there are the discussions on “applied” and “basic”
research; defined as “apphcd” when it attempts o manipulate observed
variance and “basic” when it is s:mplv interested in explaining observed
varianeeor the lack of it.

And in science education rescarch we also hear such names "and
. terms as Piaget wnd “Learning Levels,” Ausbeil and “Advance Or-

. ganizers,” BIoo;n arid “Cognitive Taxonomy,” Bruner and “Process in/

‘Education” al¢ngside Gagne and “Processes iy Science,” Flanders and

“Interaction Aralysis,” Welch and “Eyaluation Techniques,” Blosser

and “Questioning Techniques,” Postleaite and “Audio-Tutorial,”

Walbesser and Harbeck on “Behavioral Objectives,” Rowe on “Wait-"

Timc” and then -we think maybe we better stop and “wait”
elves. S ' ‘ :

But we can’t stop :md wait in our work, so we, too, must con-
tinue to Jearnggs our students do. We need to keep abreast of what
topics are “hot” this vear and learn to i the wight criticdl questions
" for our oy school system and our, owa studenfs. Knowdng iwhere -
to go to find the answers mny%c just as valuable as acmali) finding -

hem ' .
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Fromtb}pbdampbtcal to the pm:t:cal S ﬁ

~ One of the apparent peeds of science supervmors is to be zhle to

analyze research papers on their own and know what to look for.- -

} Samuel Strauss, a former high ‘school science teacher, and later a

~ professor at the Johns Hopkins University,. published an article in =~

\ the Journal of Educational Research that gave basic gmddmes for . ¢
analyzing educational research reports. The twenty points listed
thatshmﬂdbcamfyz d were as‘follosvj ' SR

1. problem raised

- grevxous work cited ‘
) bjectives stated

4, hypotheses formulated ~ | S \ .
§. assumptionsmade - Loy L
6.. population sn_xdicsl‘ - ' o ' T
7. sample drawn s S
. instrumentsused . B
. design examined T ey
. procedure followed .

6.
7
8
9

10 . .
11. safeguardstaken . - . '
12. observations recorded - '
13, ﬁndmgs assembled

* 14. sfatisticsinterpreted -

~ 15. interpretations discussed
16. conclusions reached
17. limitations recognized
18. further work psojected
19
20

. improvements suggested y -
} clarity of the report. - "
) 5 ' Alth:\h his paper went dn to discuss,in more detail each of these

_itemns;ithis simple hsnng points up, the major points one looks for .
when qnalyzing most science cducanon research papers.

Stamtzcs in the Iaﬁgzmge of science
Although a science supervisor could get very excited about the
statistics that are used in science education research, there are really
‘only a féw. basic concepts in the field that one would feel comfortable
- with W}\thout golng into-a great deal of additional study. If one does
want to get rmore bnckgmund thcrc are a numbcr of ver_y good
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‘,educa;mml statistics books that cauld

. Science Educasion Reséerch~

'studiéd."B_nt a good, easily’
tistics, which can be helpful

un&crsmod, and basic introduction to

_ in scierice as well as science education)\js found in Chapter Five of
‘the NSTA publication entitled The

Mandell. In that chapter the author cov tion of data; organi- .
zation and ana}ysxs of data; measures of central tendency; standard

" deviation; interpretations of data; stanflard error; thef standard error

of the difference between mc:‘.ns Chi-square; correlation coefficients;
and a good but short bibliography on references for further reading.

. One of'the real classics that enables high school students (and
thcir teachers) to get a good feeling for ‘science research and how
good experiments are set up is Experimentation and Measurement by
W. J. Youden. This was’a 1962 paperback book NSTA produced in
the “Vistas of Scienc&” series. The late author was then the coordigator
of the research studies conducted by the National Bureau of Standards.

It goes into simple cxpcnmcnts one really can relate to and if a super-

r.hasg’t read it, it certainly would be strongly recommended. It’s
short, concise, and excellently written.
. L '

*

Literature searcbmg

“When a science supcrvxsor wants to find information in a hurry -
on a particular research topic, he or she probably need only to go
to 2 few basic sources. Dne of these, obviously, would be a library to

. check th:ou? the card catalog and the Reader’s Guide for Education.

But a more dfrect source to get into the research in science education

.would be the use of Dissertation Abstracts, DATRIX, and the ERIC

systent.

The journal entitled Dissertation Abstracts, published By Xcrox
contains abstracts of dissertations from the past year or so d4n any
particular topic. Formerly administered by University Micyofilms,
microfilms are still available for a minimal cost of approximateli $5.00.
But, one does need a microfdm reader to read th
have the advantage of being regular printed mate!
form. The techmquc nceded is to find the best pa&mb
and then to get into the right section.

Another way to do the search is to actually contract with Xerox -
and their, search system called DATRIX. Again, the use of proper key

locater words and phrases is crucial. These are simply filled into a

standard form and submitted to DATRIX which gives you a print-out
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of all the bibliographic references for articles or dissertations on the

topics requested. You can then follow up by selecting those on which

you want more detail. , oL

_ Another kind of research searching is that done under* the Edu-
cational Research Information Clearinghouses (ERIC System). They

have developed a Thesanrus of Delcriptor Terms from which one

. selects the key words. Then the search is made through any one of

the (dozen-and-a-half ERIG Clearinghouses across. the country. Since
ERIY is somewhat limited to non-copyrighted-material, and Disserta-
tion Abstracts has gotten almost all the dissertations in the United
ates eopyrighted so that they can have it in their system, it is best
use both systems in your “searching operation.” (ERIC can get 2
bpyrighted document by getting special*permission, but, frequently '
. [doesn’t do this for dissertations.) . ‘ '

ERIC/SMEAC , :

 One of the major activities of the National Institute of Education
 that is.most helpful to science sugervisors is that known as the ERIC
Informational Analysis Center for Science, Mathemartics and Environ-

 mental Education (ERIC/SMEAC) that operates in Columbus, Ohio.

Many of their publications are available directly from the Center for -
Science and Mathematics Education at Ohio State’ University, 244
Arpes Hall, 1945 North High Street, The Ohio State University,
Columbus, Ohio, 43210. ' S oo
" In addition to being able to furnish to science supervisors micro-
ﬁ‘che_ of the various documents that are in the ERIC dystem, they also
have a number of regular paper printouts of the documents in the
* computerized system. (Incidentally, the material from the Ohio State
Center seems to be less expensive than to get them directly from the
national FRIC Document Reproduction Service (EDRS).) Among
the documents that science supervisors certainly should be aware of
and may want to purchase some are noted below. There are many
others and the complete publication lists can be obtained from Robert
Howe, Director of theCenter for Science and Mathematics Education
at Qhio State. Some of% representative titles that could be important

~ for supervisors might include these:- ' ‘_

5028—How. to Use ERIC: Science Education, and 501E—How to

Use ERIC: Environmental Education; 004E—A Review of Research

_Related to Environmental Education and 008SE—Environmental Edu-
7
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. Science Education for the Year 1965-1967, Elementary Level, and_
105S—A Summuary. of Research Education for the Years 1965-1967,

ca}ian, Abstracts and Index to Research in Education 1966-1972;
100F—Research in Earth Scierice Education: an Annotated szkag—
raphy; 103S—A Summary of Research in Science Education for the

* Year 1965-1967, Secondary Level, 10488—A Sunmury of Research in

‘College Level. Tt should be noted that similar summary papers were
- prepared for the years preceding and following the ones just noted.
“There is, for example, an all-level one, 118—Swummmary of Research in

‘Elementary, Sécondary and College Level Science Education far 1970 -

' Sc:

Ca

arid on up to the present.

Ariother type of paper reproduced by the ERIC Ccntcx are those
prcscntcd by major speakers at the annual NARST meetings. For
instance, that by Ralph W.. Tyler on Research in Science Teaching in
the Larger Context (No. 119S), James Rath’s paper The Emperor's
Clotbes Phenomenon in Science Education '(No. 1228) and H. S,
Bm%:s paper Can Research ﬁmde a Rationale for the Study of

?.(1238).

Papers reproduced by the ERIC group at Ohio Staté also mclutfc
abstracts on the papers prcsentcd at the annual NARST Meetings.
They have been available since the meetings of, 1969 and are released
each year. The 1976 issue for the San Francisco meetings was a 165-
page paperback booklet containing all the abstracts. Stan Helgeson,
Associate Director of the ERIC Center, and Bob Howe, Direetor,
have also compiled item 137S—Science Education, Abstracts and Index
to Research in Education 1966-1972 and are now editing a new series

300-3018S, 3058——Im*emgatzom in Science Educationp (ISE). These

isSues }started in 1974, contain about 70 pages per issue of abstracts of
research articles and documents with a critical analysis of each report
prcparcd by leading science educators. It would be important for the
science supervisor to get on the mailing list for the publications hst
of the ERIC Center.

o

The International Clearinghouse on Science and
Mathematics Curricular Developments ‘
For science- supcrwsors “who need to" “keep-up 'to datc on the

- developments in science and mathematics curricular developments

in this country and abroad, there are the biennial reports of The

International Cleannghousc at the Stience Teachmg Center, Umvemty ’

.
«
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S Section3: Educman far:besdmcc Supmmor ' ' - .
of Maryl:md College Park. The C.leannghausc was established in 1963

“and has produced (with NSF support and the cooperation of AAAS)
nine reports and was working on the tenth report in 1976. The typical
format of the' reports are detailed project summaries written by the .

‘ pro;cct directors themselves. The information is taken from a question-
naire that asks the same kinds of questions that the Clearinghouse staff -
has been asked over the previous years. Any pamculzr ‘volume con-~

. tains only -the projects that were ongoing at the time of the two-year
period that the volume spans. The exception to this rule was the Ninth

‘fReport published in 1975, That volume, entitled Stience and Mithe-
niatics Curricular Developments Internationally, 19556-1974, allowed
ong page to"each of the science and mathematics curriculunt pm;ects
from the beginning .of PSSC Physics and SMSG math;matics in'1956 .

“ont through 1974. That particulat overview volume is a good basic .
one to have in any science supervisor's library. For more detailed
information on any of the projects, one would want/to usc the other®
editions particularly the seventh, eighth, and tenth, (They um\iy
cost $5.00 or less, depending on which volume you pijrchase.) .

One also s}k’uld be awaregthat the actual “Soft-ware” of each of
the projects frot around thf world are housed in The, International |

Clearmghousc Archives Collection at the University of Matvland and
this material is available fot anybnc to comé-and, peruse or use at the.
Center for their own curriculum development work. Literally hundreds

" of domestic and foreign visitors visit The Interdatiomal Clearinghouse

each year and ¢ertainly science supervisars make up a large number
ofSvisitors. Write or call the Director if you woufd like to vxsmt or’

use the matex“mls at the Cie;mnghousc‘ x
( e
« . C m'rzculzmz analysis . | '
- A major task of many science supcrvxsors is to be appropnatcly
. aware of the ongmng developments in science and mathematics cur- -

proper suggestions and to be awgge of any developing trends.
While the reports of The International Clearmgbpuse on Science
and Mathgmatics Curricular Developments of the University of Mary—
- land can be very helpful in this rcgard there is also a need to know of
the curriculum analysis work that. is addmonaily being' #one there,
as well as at other institutions, A supervisor should be familiar with
¢+ the studies conducted at IPN:in Kiel, Germany; by the group in

-

riculum work. This is necessary so that one is prepared to w

188 : ) T ‘ . T

Doy . |
. lk(ji - .




. [
- T . Science Education Resesrch -

Sussex, England; by th¥ Social Sciences Consortiam at Boulder, Coll)o\-\ e
rado; and by the Educational Products Information’ £xchange (EPIE)
in New York City. Each of these groups, along with the International
ClcannghouSe, are conducting research on just' what does, and should,
go into science curricula. At'Mgryland for i instance, ‘studies are under- -
way on what ‘tvalyes” from the affective domain might be identified. <wss-
.- im any partxcular furriculum projeceNAmiother curriculum, analysis - '
’study - is copcerned” with the thucd important by school |
distficts and  matching these up with  existing curriculum projects - °°
housed in The‘ International Clearinghouse collection. '
-Since most of. these projects are * ‘open-ended,” sc&ncc super-
visors are frequently more than welcome to actively participate in
. the research and “learn by doing.” Contact the appmpnatc groups ‘
.« director to become involved.

. \.‘

Publications of pmxcular mre&s&tmczmcc mpmzzsars N )
.. Ofe organization in the United States pamcuiarly de8icated to
research on science education is the National Association fot Research
‘and Science Teaching (NARST). The organization has been in opera-
tion for quite -a nugpber of years and the ougslanding papers that are
presented each year at the annual meeting in March or April are
: rcpmduccd in the assQciation’s official publication, they Jo
- Research in Science Teaxbing ( IORST) In addition, the abstracts-bf
s the papers are published rately and arg released through the ERIC
Center at Ohio State. Among Yhe four-issues of each year's volume are -
seations egtitled Résmrch o g. with'
some book Yviews ®nd occasionally a special volume.™~— ’
¢~ The annd{ meetings 6f NARST arc held on an aftcmatmg bas:s )
‘ for one year in Yhe same city )1 approximately the same times as- )
annual meetings the American Educatignal Research Association ‘
(AERA) I%thi‘wav they have a ¢hance™o get their members in-

Cvolved in tHese two important pr fessxonal org-amzaguns and certamly :,.
brin good IL

L

put to both greups, ‘
A spectal volume of JORST] that ‘would be most Bppfropnatc fop .
gscxe e supqrvxsurs tq read is ume Eleven, 1974 Issue Three—[
g Sep,gcmbcr Editioy. I{ was a s pecial  volyme entitled Metbods and i~
- ‘Research in Science Education, orgamzcd. by Robgrt G. Bridgham. It
mcludcd a number of excellent papex; mcludmg/ﬁgc ‘by Wayne W' «
' er by Audrea B. Cham« °
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pagne and'Leo E. Klnpfer entitled “Formative Evnlumon in Science

_Curriculum Development”; andther by the JORST editor at that, umc,
‘0. Roger Anderson, entitled “Research on Structure in Teaching”

‘and one by Mary Budd Rowe, “Reflections on Wait-fime Methodolegx-
.cal Questions.” The whole.issue was particularly directed at research -

methods and would certainly be worth mvesugatmg
Other” assomanons that have an intercst in research in science

" education give space in their journals for such reports also. The

Association, for the Education of Teachers of Sciencg (AETS) (Sci-
ence Education), The National Association of Biology Teachers (The
American Biology Teacher), the American Association for Physics

Teachers ( The Physics Teacher), the National Association for Geology

Teachers (Journal of Geological Education) and the Ceritral Associ-
ation for Sc1ence and Mathematics’ (Scbaal Science and Mathematics)
have all included occasional articles that ccrtamly should be read by
science sypervisors.

The three NSTA )oumals, The Science Teacher, Science tnd

. Cbzla’ren and the Journal of College Science Teaching, include a

seriés of articles organizgd by the NSTA Committee on Research in
Science Teaching. The serie$ attempts to inform teachers about re-
search Which is directly relevant to improving classroom instruction.

~ The only national orgnmzahon outside thé United States that is
partxcularlv dedicated to science education and has a special journal

S @ne in Adstralia. Tts namie is the Australian Science Education Re-
c

190

h Association and_they publish an annual journal entitled Research.
A his is available from Leo West, School of Ed'ucatlon Monash Uni-
versity, Clayton, Victoria, Australia, Two of Dr. West's associates at
the same university, Peter J. Fensham and R. P. Tischer, would be
*additional contacts. They also have an annual meeting at which-their

_science education research papers are presented.

One other journal outside the United States that is particularly

concerned with science education research is that edited by David

Layton at the Center for Studics in Science Education and has an
annual subscription rate mg# ing postage, of $6.50. Subscription in-
quiries would be directed to*the Business Manager, Studies in Science
Education, The University, Leeds £.52 9JT, England. '

Tt might also be worth noting that there are such reviews in the . ’

curriculum development section of the British Association for Science

‘Bducation journal entitled School Scienc'e Review and that there is a

rescarch note section in thc, Austmhan Science Teachers journal.

/ 1y, L ) .
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The Ammcm Educational Research dssociation (AERA) )

, Supervisors concerned with educational research should be ac-
quainted with the AERA, an mportﬁngmnonal orgamzanon A ‘num-
ber of their publications and- activities could be of real assistarice.

As noted earker, the NARST feels that annual mcctmgs of this
group are so valuable that they alternate their meetings between AERA
and NSTA. In 1976, NARST met immediately followmg the AERA -
San Francisco meeting. ‘Some of the AERA mgetings are preccdcd
by their research training institutes that Would be of interest: to.super-
visors also. These training * shom courses” have covered a number of

” bssxc topics over the’ years and are held across the country -in addmon

to the annual meeting sessions. . s A

Among AERA publications that may be of interest are: Educa-

“tional Researcher, a monthly magazine with nws and feature articles;
th¢ AERA Journal—four issues per, ycar, Review of Research in

Education—Annual Editions since 1973; ALI(A Monographs on special

topics; the Handbooks of Research on Teacbnzg——-1963 editign edited

by Gage and the 1973 one by Travess; the Encyclopedia of Educa-
tional Research—the fourth edition edu:ed by Ebel was published in

1969. One should cheéck’with-AERA for their other publi?fxtions. ;

. % - ‘,“ Y N ’

Instruments in science and science education '

In addition to the data available- from the publishers of, standard-
ized tests, the publications of Oscar K. Buros can be of considerable
help in this area. An 1972, Gryvphon Press in Highland Park, N.J,

‘releastd Volumes I and Il of the Seventh Mental Megsurement Year-
book which very succinctly summarizes the information on all pub-‘
lished standardized tests. Scjenice Tests and Reviews and Matbematics
+ Tests and »Remerws both pubhshc.d in 1975, should be of value 1o
" supervisars. .

o ‘ .
,f' LR - -~

Ot};tr books on science education research
« + Many in science education know the fine work of Francis D.
Cums But many may. not know that Columbia University has re-
/ issved his “investigation digests.” The three already releaxd are: A
./ Digest of Investigations m the Teaching of Science in the Elementary
/}"' -and Secondary 333 pages, 1971; Sewond Digest of Investiga-

tions in the eaebmg of Science, 413 pages, 1971; and Third Digest

N 191
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of Investigations in the Teaching of Science, 408 pages, 1971 (all from
Teachers College Press in New York City). o f

" Teachers College Columbia- also released: Robert W. Boenig
Research in Scienge Education, 1938-1941, 294 pages, 1969; J. Nathan
‘Swift's Resem{

"and Elizabeth Phelan Lawlows Research in Science Education, 1953~

.+ . 1957, 112 pages, 1970. All three volumes summarize science. education

studies going through the purpose, procedure and results of the re-
seatch of those periods. - | ' C

.| For those(who are interested in research design, the classic work -

"is by Donald T. Campbell and Julian C. Stanley entitled Experimental

ahd Quasi-Experimental Designs for Research (76 pages, 1963, pub- -

_lished by Rand McNally). It appsgred first as a chapter in Gage's
 Handboak of 'ReseaK;b in Seaching. | .
~ Tt must be appa
author and his colleagues, including his students, find helpful. /Add
~ your own favorites to the list and check with other supervisors as to
their favorites. Then you will have a good basic list that yop will
find best for your purposes.

N L4
f i
'/[/\
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in Science Education, 1948-1952, 190 pages, 1969;

/ .
“ nt by now that the listings are endless depending
on one’s needs and background: The items presented here are ones the:
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Planning for Involvement

-~

: Gary L Awkerman, Dzrecﬁ?; of System Planning,; Cbarle;ton Cozm:y
Public Scbaals Cbmlestm,s C . .

A systemanc review of the educauaml entcrpmse suggests that many

cducanonal subsystems ma% be identified and described, all of which
combige to serve the purpose of providing for student learning. Given
the asshmption thata science supéfvisor has some role in nearly all

" the operational subspstems, it is axiomatic that the role does “make a
. dxﬁ'erence * All interacting components of a system contnbufe to the

outcomes, although the exact contnbuuc))n is often not clear’ bccausc
of the very character of #he interactions.
Nearly all e ucational subsystems (e.g., food §&‘vxces, tran;por—

tation, and curri umsdevelopment) have financial components and " -
processes. If the science supervisor has any kind of role in the sub-

systems, it becomes apparent that he or she is part of the financial

picture. There is no escape from the reality of financial involvement.,

Evernq apiparent action is i fact action; the outcome is affected.
Mcﬁmy is tight thlS ycar-—and next Year, ang next year and next
year. Everyone in the educat;onal Arena js competing for the dollar

Seldom-are compiled budget estimates lower than estinated revenues: -

What's wrong with things? When i{e they going to,get better? Let's
step back and take a critical look at Yhe situation.

The leaders in sciencé education appear to have a fundamenml
choice. They can cxthcr sit back and wait for someone to tell them

. \ 1%
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,what ‘their _operational resources aré to be, ‘or they can get mvolved
'with the total resource package of their organization and community.
But first they must tell themselves that no ‘one has absolute claini to .
any resource. All resources are there to make a difference in thg.
child’s learning process so that learning is at least better than what
. would occur by chance if no.formal schooling existed. : i
Plzmmng for .involvement in the allocation of an organization’s
resources is an important facet of the supervisor's role. Before the.
. ., supervisor_can become fully - involved with the resoyrcé allocation
' process, hePor she must first attempt to understand the full scope of
. —"the system'’s rfm‘cm The first, section of this chapter provides gen-
~ eral informaticn of the primary resource—money. A cursory status
-~ remiew o‘frﬁucanonal finance and the identification of funding sources
' at the federal, stat€, local, and foundation levels is gm:k’I}\e second
section includes discussions on communication, community resources,
personal planning, and grantsmanship.

-

< ) L
'Educaﬂml funding
~« Most sources and controls of funding for edumtmnai institutions
are in 4 state of flux. The one certainty that appears to exist is that
: school costs are rising. The current estimated revenue of $46.6 billion
' from all sources for public schools falls far short of the 1976-77 esti-
mated need of $70.97 billion dollars. [10] What will bc the source
for the additional revenues? -
The heavy reliance upop propc.rty tax revenues has alncady re-
sulted in numerous lawsuits.anchored in the equal protection
of the Fourteenth Amendment {16] It is argued that most sihooi
" finance systems -discriminate on the basis of the district's Wweblth,
Wealthy school jlsmcts can gain mofe sevepue from even a low
tax rate than a po hool district simply because their real progerty
has much higher- ent. [14] The fiscal disparities are usually not
successfully compensated for by the present levels of cither state or
federal aid. i
Webb clearly pomts toward the cnncal need for greater state:
and federal general aid. [20] He suggests that a reasonable goal for the
federal government is to coggribute forty cents of the school dollar
instead of the present average funding level of less than seven cents.
Increased federal aid to various high priority programs such as career -
and early childhood cj‘iucation, and stronger state;iﬁteﬁentions in the
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schools are cited in the recommendations fmm :he P:;;sxdcnts Com-
« mission og School Finance. (12} ° .
~ Several printed sourcey that review the many fcderal aid programs:
~are available tputhe science'educator. The Croft Federal,Azd Reference
* Manual describes the benefits, provisions, regulations, and procedures.
" for application to approxﬁnately |26 programs, and theu‘ various
titles. [17] . T
‘ The few “educators who are to&lly involved in prepanng pro-
posals and those who simply oeed up-to-date information on fundmg
. sou-rceg may go to any of-sevcrgl ‘newsletters,-some of whichare quite
costly. & few of these newsletters are: 4454 Hotline, Washington
Monitor, Waghington Perspective, Educator’s Dispatch, PNAC Notes,
: Behavior Today, Education’ Funding News Trends and The Cr aft

- Fedeml Aid Service. \

R * Personal contactd. are another mform:mon source that cannet be
overestimated. Because program fundmg authorizitions and their actual
funding levels seldom match, it is wasteful to pursue leads that sound
appropriate- to needs according to source descriptions butfin reality
have little or or no current funds for new projects. Don’t be afraid to
make a few telephone calls and ask plcntv of questions. :

In state departments.:pf education, many peopie hrave mformatxon
on past, present, and futute funding sources. Discussions with state
department educators can be generally informative and can provide

~ answers to specific questions regarding state and federally funded
programs. :

JTitle T of the 1965 FIcmcntarv and Secondary Education Act
(ESEA) represents the largest single federal ;;Z‘?gmm dcsxgnéd to

. assist school districts in meeting educational neetls of chil dren from
low-income families. Although some orgﬁmmnona! attempts have been
" made to encourage the school-community development of. meaningful
educational programs, most Title T programs are still planned ‘nd
controlled by administrators wi'&g\in each of the¢ 15,300 scls:‘ol district
sreceiving geants. [6] The management and guidelines for the program
continue to be weak. -

The science. educator should study his or her district’s Title g
proposal to identify existing expcnd&mre areas. Perhaps some funds
are gllocated or could be allocated to seience or science-related pro-

] grams.. Sonfe possible” suggestions inglude: nature trail development,
field trips, purchasing high interest gci€nce readers for low reading-

) level students, development of teaching strategy models, limited
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facility improvements, and limited stipends for teacher inservice work-
shops on basic skills and teaching strategies.

As of August 1974, a majot change in the law has shifted several

funding categories that ware appropriate to science educators’ usage.

Titles 11 and III of ESEA and Title 1II of National Defense Education
Act (NDEA) have now been consolidated into Title IV, Parts B’

and C. The Fducation and Labor Committee of the House created

“an ESFA “support and motivation” category (former Titles III, V,

and VI of ESEA) and a “libraries and instructional resources” cate-

- gory (NDEA Titke III, ESEA It and guidance-counseling ‘part of

. Title II). The new law (PL 93-380) may be reviewed in A4 Compila-
tion of Federal Edugation Laws as Amended Thiough December
31,1974.42) Y 7 .

Title IV, Part B provides for libriry and learnipg resources. The

science educator should work with the instractional aids coordinator, .

" school librarians, or other dppropriate persannel to assure input intd
the yearly purchases. Nature field guides and identifjcation keys at

all levels of sephisticationt covering many nature topics represent one

_good purchase area among rlumerous possibilities. .

The former Title HI of NDF.A, now in Tide IV, is also a source
for the purchase of initructional aidg. Tt requires SO percent Tocal
matching funds on all purchases. In the past, science equipment has
been purchased through NDEA. Much to the chagrin of some edu-
cators, the purchases have not always been wise.

The former Title III-ESEA, now in Title IV, Part C, is designed

" to produce innovative andﬁxcmplary programs. It is primarily a state

program, although USOE often reserves approximately 15 percent of
each state’s allocation for discretionary purposes. Each state estab-

lishes its own educatjonal funding: priorities, often bascji on surveys

of school district’s needs or long-term plans for in ing education
from governor and state syperintendent ad hoc committees. Proposals
submitted-to state departments of education for approval are usua&v
quite claborate, much more so than Title. I proposals. It is suggested
that copies of old proposals be used as mbdels. )
Scieng\rzfjsals may or may not be Titlg IV, Part C priority

areas for ing. Priorities change from year to year and frum state
1o state. Don't\become discouraged if science is not a priority. A good
_proposal may still have components which iflude aspects of science.
Science, an intrinsically interesting field, may become anintegral
part of projects in such areas as career education, dropout preventim,
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chct spcmﬁc fcde.ral ‘aid programs that\(my have application to ~
the science educator include: former Titde VIII ESEA—Dmpou:

" Prevention Projects, Drflg Abuse Education Act of 1920; Environ-
mcnml Education Act, Gifted and Talented Children's Edtcation

 Assistance Act, and Science Club Law (no present funding), \

' The dropout prévention. programs are’ now administeted by the -
Bureau of School Syst Tn fiscal year 1976, the Commissioner of
Education used about $2 million in disgretionary funds for dropout
prevention. [8] Getting the potential dropout “back te namra” is
not an unproven concept. , x-
The Federal Property and Administrative Services Act of 1949 -
(PL 81~152, amended) may be a posmbxhty for the science educator -

. to acquire science eqmpmcnt at a very low cost. A, surplus propc.rty
wm'chouse. is maintained in alm! every state. An interésted .science
educator must first get in touch with his or her state agent and school

. district superintendent to get an authorization to visit the warchouse
as the school district representative, Each visit to the warehouse will
be different.’ Sometimes the state agent can -be persuadcd to diseuss -
the latest holdings vig telephone. o

1If a scfence educator is currently enrolled as a graduate student
in an institution of higher learning or serves as an instructor or; assistant

, profesor ‘or she may consider the possibility of applying for an

e research grant from the National Institute of Education.
The small krants available do not require extensive proposals.

~ The National Science Foundation, established by a Congrmoml.
Act in 1950, has betn one of the strongest proponents of sciénce edu-
cation reform. Its' major education programs include: Academic Year, )
Institutes f condary Teachers and Supervisors; Inservice Institutes
for Se ry Teachers; Summer Institutes for Secondary School
Teachers of Science, Mathemancs cial Studies; Science Training
Pro ms for High Ability "Secondary School Stu:ients College ©
her Programs; and Cooperanve College-School Scien¢e Programs.
The Cooperative College-School Science Program (CCSS) offers .
an excellent oppﬁrturutv for colleges ard school systems to pamcxpatc
in joint ventures to improve facets of elementary or secondary science
instruction. A simple anatysis derived from the 1971-72 and 1972-73
funded programs listings indicated that 34 states had three or less cur- -
rently funided programs, seven states had either four or five gurrently
funded programs and only five had six to nine currently funded pro-

_ grams. Comparing the directors and institutions holding the grants

between 1971-72 and 1972-73 years, it was found that 66 percent of
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dxrcctors were different and 55 pcrccm; of th nstxtutcs were dxﬁcrcnt.
. It is apparent that a school district new to does have a chance

to submit a proposal fer possxble funding because of the high tum-ever
- of directors and funded institutions.

L NSF is far from a static organization. Its current emphasis, hke.
that_of othet funding agencies,” should .always be reviewed ‘before
proposals are submitted. Recent educational issues that will probably
relste to shifting NSF emphases include mterdxscxplmary studies, nan-
science major curriciilum materials, technician “curriculum xm:enals.
and the apphcatxon of scientific principles to. the education process. [5]-

The science €ducator sheuld contact the finance office of his or
her state department of education tQ locate information on educational

- funding. The vast majority of state monies is usually committed to -
‘teacher agd adm:mstmtor salaries, trgnsportation, school district opera-

+ tional aid, and building funds. Most stateg have some flexibility in their
educational funding. For example, the state of New Jersey supported
the Teacher Innovation Project by providing 198 mini-grants (up to
$1,000 per grant) to classroom teachers for personal innovative pm]ects.
As previously mentioned, Title III ESEA (now &n Title IV) is undcr
strong state control and is therefore a possible sQurce for scxcncc edu- .

< cation projects.. , \i .

. iy t e

The ambitious educator may want to- attracgt attention of

. foundation support for his or her proposal. The Fozﬁzdatmyz Directory,
[18] and Foundation Nerws are two. good souzees on_foundation
SUppOTE.

Oftert, educators are lees aware of local or community funding
sources and foundations than they are of federal sources even though
they are much closér to them. If teachers are to effect change in {he
schools, they fust start by developing community awareness.

¥ ¢ -
-

I
-

/‘éammuﬁiry , commumnication, and common sense

The community should represent a mandatory educational re-.

. source for the science LdUCat&)X‘ Teachers should ﬁ“equent&y‘ refer to

aspects of the community during instriction. It is not possible to do so

unless a repertoire of community facts, concepts, and principles are
directly available to the educator. -

A large-scale effort to identify resources should be made through

organized school- community study groups composed of individuals

from such arcas as mmugacturmg, husmesses libraries, theaters, mu-
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- Eddcational Funding: Planning for Involvement .
: : - ' TR
seums, service organizations, military; parks, higher education, and
the schools. The product of the school-community cooperative effort
-~ could include a catalog of community rescurces with a listing of people =
with special skills and e'quipn}cnt, an extensive set of teaching materials,
and “a wealth qof real world situations upon which the teacher can
. draw to plan commiunity faboratory experiences both in‘class and in
» the community laboratory.” [48] Inservice programs designed to proy
vide teachers with “real world” examples and teaching mzftcrials-m\:z .
s also be &ooperatively organized if they are to be effective. [1] Cg;)pcra-
' tion and communication are necessary for cfigctive change. ;
- Small"schools and gchool districts: usually are much slewer to°
accept change and innovation because of limited financial and personnel _
resources, physical isolation, and apathetic communities. [13] Coopera-
tion and communication are pecessary to generate change in.the
. smali-schools. Meetings should be arranged to explore new ideas with
\_ outsidé consultants, to display new teaching materials and programs,
Y and to create a sehse of "cooperation ,witliin interest %roups. A bus
\ designed as a mioving laboratory ould travel befween communities
Ain an effort to expose isolated schools to innovative practices. Teachers
could be selected for cooperative teaching for a group of small
schools.” Shared services in many areas, could be aff”asset to small
‘schopls, especially in fignancial matters. Shared specialists could be
hired\in subject areas to assist in curriculum development and evalua-
tion, inservice sessions, and proposal writing for grants. With their
salaries E\upported by various,grants, specialists or supervisors can
provide eXpertise for a shared-service group or a largg school district.
The st{cnce educator should become familiar with the roles of
any supportiye personnel available at the local and state levels. Ome
of the Iaca\l‘_k\upcrvisor’s roles, for example, is- to- demonstrate and
disseminate infarmation to effect diffusion and acceptance of-an inno-
vative educatiprial practice. [7] The stdte science supervisors should
be ccmtactc}/giréctly since the state directly controls various sources
“of funds. kN . s .
) Educators sométimes thirik that innovative practices are occurring J
some place other thah in their own community or state. A survey of
. exemplary teaching practices at Utah University indicated the signifi-
_cant extent of innovation occurring within a single institution® At
A the University of Michigan, a four-year test was,completed 'in “the .
“viability of utilizing the resotirces of a state-wide teacher organization
in the identification and diffusion of promising teacher ' innova-

. . ) L Y
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' Section 4: Resources for the Supervisor '
tions.” [4] Such studies indicated that “things are happening on the
home front, be it at the regional or state level.” If dissemination efforts
were greater, educators would be exposed to more innovative. ideas and
not “rediscover gravity” quite asfoften as they now do. )
. Science educators should be encouraged to observe instructiona) .
“ settings that are new to them. A 'visit may be arranged to the next
room, the next school, or the next state. A greater effort should be
made to provide for educators to personally observe new or innovatjye
instructional settings. ‘ L
The personal planning of the science educator is worthy of some
— ‘discussion at this point. Evervone knows that planning ahead has °
merit. In the planning effort needed by a teacher in a labdratow#
. cdurse, or an instructor of an inservice course, or a prefessor of a.
. college science methods class, one can find some commonality.:For
‘every class activity there should be a realistic inventory of necessary.
instructional supplies and “equipment, in advanc of the activiry. For
example, ‘some activities will suggest group demonstrations, two- -
student teams, or perhaps six‘student teams. When limited funds are
available, it «is most_important to purchase for minimum needs as
dictated by pre-selected téaching strategies to maximize usage of funds.
If the particular needs of a science educator are clearly defined,
he or she can then start Ioéating materials. Simple exchanges of chemi- '
cals or glassware between schools, for example; may be a means of
obtaining materials quickly at no cost while decreasing inventory
excesses on cerfain items. Advance planning may also allow the edu-
‘cator to identify alternative instructional components for specific
. learning functons. It is most important, however, that available
. instructional components do not determine what is to be taught. For
.cxample, just because 65 science filmstrips are q’vailz}blc does not mean
they all must be used.

. ' N . :
TheAcience educater may W?’lt to attempt to develop a formal

>

proposal for possible funding. Th¢ writing effort should be initially

given considerable thought and study. It is doubtful that a grant
attempt should be made unless the educator is-highly motivated. Weeks

A or }Jerhaps months of work put into a proposal may result in & “no”

reply. & - -

A careful review of the available sources that may\support. the -

- proposal is always a prerequisite. There is no substitute for. good”
personal contacts with funding sources. One must follow the particular .

* proposal submission guidelines for each progrgm, even though ‘./they

+ . . '
.
s
-~ - . -
L r -
. , . ,
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. ape often quite sumhr Obmm old copucs of succ&ftg/proleots tha:

were *wntt@ followmg the pamcular guxdchncs in question. The -

) pPhyascology used in the proposal can have a- d{ﬁmtc effect on the™
T field mders. 9] Each pmpbsal §hould show good plarmmg with
;mhstxc ob;;cmies, methods, and cvaluatmn Esoteric education j ;argon
cannot conceal'a* weak proposal design. Ifia pmfmonal gmman is
.avallahle, his or her expertise should be- ised.
"~ ! After obtaining a grant,.,the ‘work Has just begun rcports will be

2

-

" due and-site visitations can be expected. Amateurs inay suddenly find.’

“ themselves involved with payroll departments; federal program offices,
., commanity adeor)c boards, personnd directors, auditors, maintenance
. . departments, archxtccts, local. polmmans—md students. Although -
' grantsmanshxp is not casily developed, it is worth the effort. Direct
mvalvement in several winning and losing propoml cﬁ'om has no

“ learning substitute. A | ) /7
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seem to be uniquely motivated to make use ofrésearch evidence related

to teachmg effectiveness and curriculum choices. Research of interest

to scignce teachers is carefully indexed in the monthly issues of the
Current Index'to Jeurnals in Education ( CIJE) [1] and in Research

in Education (RIE). [2] These sister ;ouma.ls divide the work, with ;
the CIJE indexing approximately 700 journals and the RIE indexing \
approximately 1,000 reporty a month. Science and mathematics teachers
on the mailing list for the SMEAC Newsletter [3] are pcnodxc.ally

. alerted to reports and articles which are being announced in the RIE !

and CIJE. The editor-of the SMEAC Newsletzer will provide teachers = /
with a list of library centers in a particular state where complete - .
microform holdings of reports listed in RIE aré®available to the reader.

The obvious difficulty in retrieving articles indexed in the CIJE is in

;// * Editor's note: Th iption rates given in the two articles in this ¢ hapter

were current at the time of their initial publication. Some rates may have since

- changed. It would be best to, contact the publishers for current rates.
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4 finding the' periodicals, 3;rﬁcglirly since n_]osE libpacies da not subscribe
R tp all the journals of inferest ro, science teach A .
.~ The selection of the journals listed in this article was pased, iny ”

* part, on correspondence’ with a"small sample of ten science teachers, - - -
supervisors,'and other stience educatorsl The jéurnal descriptiony were

>t /ggtivred from a nimmbes of sources? and the information in nearly all |
cases was reviewed by the journalgditor. ~ * . ' |
‘ ’ :‘ . - ! . ! ' R - h . ‘- '
Problems and-research in scienc&teaching -

"the_ Natipnal S&ifnce Teachers Association (NSTA), 1742 Conn. Ave.,
' N.W., Washington, D.C. 20009. It is included with secondary ds18),
# % comprehensive ($32), and life membership in NSTA. Subscxiptious
are availabje at $25 per year; single copies are §1.70 per issge. Circula- *
- don is 23,000, Publication. began in 1934, Presently there are nirfe
issues a year, September through May. The index for the year appears &
in the December issue. The journal is an excellent source of new .
teaching methods, aids, and demonstrations in. the classroom and
laboratory, and net developments in science and science education.
Journal of Research in Science Teaching, edited by O. Roger
« Anderson, is sponsored by the National Association for Research in
Science Teaching and published by John Witey and Sons Inc., 605
“ Third Avenue, New~York 10016. Subscription isa§ 10 Publication began
in 1963wPregently there are four issues a year, in March, June, Septem- .
ber, and Décember. Thewannual index of authors and volume contents
appears in Issue 4 ( December); The Journal contains research articles ,
,on such topics as instructional strategies, teacher effectiveness, and
: “studest achievement and atdfud_g studies. o
R Science and Children, cdised by Phyllis R. Marcuccio, is pub-
lished by the National Science Teachers Association,. 1742 Conn. Ave,,
N.W., Washington, D.C. 20009. It is included with elementary mem- |
bership ($12) and comprehensive membership ($32); subscription is \'/
$14 per vear. Circulation is 28,000. Publication began in 1963. Presently
) \4‘/ the journal appears monthfy from September through May/ except
N for January. An annual author and subject index appears in Issug 8,
3 May. Prior to May 1968, the volumes were indexed biennially. The
articles are written to assist the clementary school teacher in planning
interesting Jgboratory and ’classroom science activities. -
Science Educat‘iorz, edited by N. E. Bingham, is sptgr)sored by the

The Scz'encg:"eacber, dited by Rosemary Amidei, is published by
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Association for the Education of Teachers of. Science, and is uhhshcﬁl’

by Wiley-Interscience Company, 605 Third Avenue, New York ’_ .
10016. Subscription is $47 per’ year; circulation is 2,000. Publication
‘began in 1916. Presenfly there Yre four issues a year, January-March,

- April- -June, July-September, and October-December: The annual index

" appears m{lthc ‘October-December issue. This publication provides =
.informational and researchgrticles on curriculum developmgnt, teacher -
‘education programs, and other aspects of science cducsmon foi- thc_.
'clcmcnmry through juniqr college levels. -

. School Sciénce and Matheniitics, ditcd by Gcorgc C. Maihnson,

" s sponsor:d by the School Scictice and Mathematics Association, Ine.
The publisher is Dale Schafer, Lewis House, P.O. Box 1614, Indiana
‘Umvcmty of Pcnnsylvmua, Indiana, Pcnnsyivama 15701. Subscnpuan

- 'is*§10 in the United States and Canada and §12 oversess; circulation -
L8 is 7,500. Publjcation began in 1901. Prmscm:ly there are eight issues 2
© year, October through May. The annua! index appears as the center- ~
fold in Issue 3 in December. A Sxxtv-year Cumulative Index of articles
.. appearing 1901-1960 is available, as is a 197-page, hard-cover book,
“tracing the de¥elopent of science and mathematics education. Book
‘reviews. and matheniralncs problems are also presented. _
Journal of Educational Research, edited by Wilson Thiede, is - -
published py Dembar Edutational Research Services, Inc., 2018 N.
Sherman Avenue, Box 1605, Madison, Wisconsin 53701. Subscription” .
is $10, and circulation is '6,000. Publi¢cation began in 1920. Presently -
there are 10 issues a year with Issue-9 for May and June. The author
nd article index for the year appears in the tenth issue, July-August.
he Joyrwal.c cfxtams shortwell-documented articles on school prob-

" lems in the -eleméntary throt h the gmduatc school levels. It also
contains rescarch articles and tiques designed to advance the sci-
entific study af educatiorr and improve field practicés,

Review of Educational Research, edited« by Sam Mmck is -
sponsored by the Anférican Educational Research Association, 1126
16th' Street, N.W., -Washington, D.C. 20036. Subscription for non- ___
members is $10, and circulation is 14,000. Publication began in 1931 ‘
with five issues per year. In January 1972, the RFER became a quarterly.

. The Review publxshes not only reviews of cducatibnal research,
but also research in the social and behavioral sciences, management,
and humanities, so.long as they bear on educational issues.

Journal of College Science Teaching; cdited by’ Leo S,chubert, is

' pubhshed by the Natiohal Scxenc.e Teachers Association, 1742 Conn.
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~ Ave,, N.W Washmgton. D.C. 2(%9 Subscnpuon is §14; and circu-
. lation is 3;000. Pubhcanomhcgan in 1971 and from Ogtohef 1971 to

April 1973, thé Joutnal mas published. quarterly, with the volume

endmg in-April; In 19 -7, the Journal was issyed five times per
' - year in the months of October, Decembeér, February, Apni, and May. *

The Journal is addressed pnmznly to coﬁegc scxc.nce teachers of |

introdugtory courses. Journal amclcs deal with such topics as historical

and philosophical problems ifi science. educali an, labomtory mnow-

tions, and multidiscipnary appmachcs. - € ‘o
Scientific . Américan, ¢dited by Flanagnn, xs availzble fmm‘

the' pubhshcr-at 415 Madison. Avenue! New York 10017. Subscription

rate is $10°a year; circulatian is §25,000. Publication began in 1845." -

The iourml is issued morthly with an dnnual index in' the December

issue. ;e}umal is gonsxde.rc& to be the best general science pubhca-

ent and- the scientist. The amcls provide inter-

prctanon§<‘ of scxennﬁc advances in the physml. life, and bchavmrxl
sciencesy

, Science, edited by. Philip H. Abelson, is sponsored by thc Amei-

can’ Association for thé Advancement of Science, 1515 Massachusetts

. Avenue, N.W., 'Washington, D.C. ?9005 The fonual su tion is

$30; school year subscription for nine montHs is $22.50. The circuls~.
tion is in_ excess of 160,000. Publication began'in 1880. Science is
pubhshcd wecLiy, except the last wcck in December, but with an
extra issue in November. Indexes appcar in’ the last issue for March,
June, September, and Degember. Science is a forum for the presentation - _
of issues gelated to the advancemient of science. Sophisticated research

articles, general essays, and book reviews aze features of this puhhcauon,.. .

a~

American Biology Teacher, edxtcd by Jack Carter, is sponsored' by‘

" Nationg} Association of Biology Teackers, 1420 N Street, N'W,,

Washington, D.C. 20005, Subscnptxon is $15, with a circulation of

* 14,200, Publication begap in 1938. The journal is issued monthly

exc@pt for June, July, and” August. All volumes have nine issues except
for Volume 9 (1947) which had eleven issues. The index for the year |

is in the December issue. The articles, which are’ written by both
educators and scientists, are corcerned with current events affecting
biology education, new teaching methads, aids and demonstrations in

» the classroom and laboratory, as well as with interpretdtions of tech-

nology and research

\
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Jourkal of Bzalqgwal Educatmﬁ edited by B. Grcgson-Allcott, is *
sponsored by« the Institute of Biology. The publisher’s address is-
Institute of Biology, 41 ‘Queen’s Gate, London SW7 SHU, England.

) Subscnptxon rate is $12 a year with' circulation of 2, 500. Publication

bcgan in 1967. Volpmcs 1-4 consist of four issues; volumes 5§ onward

consigt «of six issues,” appearing. if February, Apnl, June, August,

Ogctober, and Deccmber The annual index appears in Issue 6, Decem- ..
‘ber. The Jqurnal discusses biological education at the secondary . -

through undérgraduate levels. Thegrricles focus on kboratery experi-

" ments, course and curriculum deve opmcnt, instructional axds, and'

apparatus. Book, film; and ¢quipment: reviews are also included:
' Natural -History, edited by Alan Térnes, is sponsored by thc
American Museum of Natural Hxsm;y 79th Strect and Central Park

- West, New York 10024. Subscription} is $8 a year, with a circulation .

of 350,000, Publication began in 1920. There are ten issues a year:

monthly’ (October-May) 'and bxmon(hly (June-Septcmbcr) The an--

nual index is pnm:ed separately and is available on request. The journal

is indexed by the Reader’s Guide to Periodical Literature but not by

CIJE. This journal represents an cxcecht approach to conservation,

aﬂthropology, geography, and all types of nature studies through

.authoritative articles wrltten -in a semipopular style featuring out-
standmg photographs. S
-, National Geographic M;zgazme edited by Gilbert M. Grgsvepor,
is sponsored by National Geographic Society, L7th and M Streqts,
N.W., Washington, D.C. 20036. Suhsc)&‘(pnon is $9; circulation is
8,800,000. Publication began in 1888 with monthly issues. The annual
index appears as a separate volume. The articles about mteresting
people, places, customs, and organisms are beautifully illustrated.
Journal of Environmental-Education, edited by Clay Schoenfeld,
is published by the Dembar Fducational Research Sefvice, Inc., Box
1605, Madison, Wisconsin §3701. Subscription is STO cxrculmon is
2 700;?& publication began iy 1969. The Journal appears quarterly

with ‘the annual index in the summer (No. 4) issue. The Journal -

contains }csearch articles, project reports, and critical essays designed
to advance the scientific study of ecelogical commumcatxons and
xmprovc field practice in. cnwronmental educatmn

Y

Chemiistry education

Journal of Chemical Education, edited by W. T. Lippincott, is -

sponsored by the Division of Chemical Education of the Am;ncan
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Chcxmcal Society, with editorial offices at the Umvcxsxty of Arizona,
C ~ Tucson. Subscription is §6.for one year; circulation is 25 060. Pubh- _
- cation began in January of 1924 with monthly issues. T ‘he annual index
is in the December issow The j’.aurml contains review agticfes sum-
marizing recent developmentSin chemistry. Also included are sum-,

. marics of testgd and successf ﬁppron;:hes in curriculum- revision, in .

- coursé develepment, in la
© experiments. : :
"o Chemistry, edited by O. Theodor Benfey, is sponsared by the
American Chemical Society, 1155 16th Steet, NW Washmgten,
D.C. 20036. Smgletsubscnpnon is $6;.10 or more with single payment, .
" $4.50; 10 or mpre rﬁ:’z‘rmg a 9-month academic yéir to a single -
. address, §3.70. The journal is published monthly, except for the July-
' —August issue, with an annual index in the December issue. The journal -
. presents articles on the interpretation and application of chemical
research, historical aspects of chemistry, and related articles written
for the beginning student in chemlstry :

\Pbysws education e .
Physics Teacher, edxted bv ifford E. Swattz and Thomas D.’
Miner, is sponsored by the Ampfican Association of Physics Tedchers
of the American Insutute off Physics, 335 E. 45th Street, New York
10017. Subscription is $10 a Yyear, with a circulation of\over 10,000.
Publication began in 1963. Presently there are nine issues a year,
September through May. The annual index appears in the December
issue. In each issue the ;oumal contains three to four authoritative

articles pn topics in phi;iy/!nterest to-teachers of the introductory

cougse, whether at high_ st¢hool or college level. The journdl also
., provides articles on new classroom techniques, Iaboratory d;monstra-
tions, new equipment, and book reviews.
' American Journal of Physics, edited by Edwin F. Taylor, is
. . sponsored by the American Association of Physics Teachers and
’ published by the Amferican Institute of thsxcs, 335 E. 45th Street,
[ " New York 10017. Subscription is $25 a year, with a circulatipn of
14,000. Pyblication began in 1933, At the précnt the- Journal is pub-
lished monthly. The annual index appears in the December issue. The
., ]az:rm;} articles range gtrer the entire field of physics and emphasize
three types of papers: kexpository articles, historical or philosophical
warks, and excmp}ary instructional methods for thi classroom or
: laboratory. Book reviews appear monthlv . §
\ N ‘ N . ’\
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]auma of Geological Educmmz 1s pubhsh‘ed by the Nauoml a

Association of Geology Teacht.rs, 01 M Street, N.W.,, Washmgton,

viduals only. Publication began in Y951, Prscntly there arc five issucs

yearly: Janvary, March, May, September, and November. . .

- The Journal congajns. review articles i geology, articles on- im:
provements in' téaching, reviews of books and films, classroom projects,
and laboratory aNd field work techniques primarily of interest to-earth

scmnce teachiers at the secondary school level and instructors in gcology

a‘t the collegé level.

Sky and Telescope, cdxted by Char}m A. Federer, :s‘sponsorcd by '

~ the Harvérd Obsertatory and pubhshed:by Sky Publishing Corpora-

. tion, 49-51 Bay State Road, Cambndgc, Massachusetts 02138.-Sub«

scription is §8 a year, with circulationof 58,000. Publication began in
1941, Presently there ire 12-issucs per year in two volumes. The in-

- . dexes are conmxmed in the June gnd Decembég issues— Hhe journal -

interprets the advances ig the astronomical sciences and includes reports
on amateur astrorfomers, an obscrver s pagc and monthly evcmng sky
mapS | : .“ - ‘

<

Pastscﬂpt

The following two additions to_the list of periodicals reflect thee
concerns voiced {o the author after the initial publication of the article.
Science teachers may also wish to review Ulr:cb‘s International Periodi-
cals Directory. [%]

Bioscience, edited by _]ohn A. .Behnke, 'is the official pubhcauon
*of thé American' Institute of Biological Scierce, 1401 Wilson Blvd.,
Arhngton, Virginia '22209." Tndividual subscription available only
through :AIBS membership: with individual $25/year; student $12.50/
year; inskitutional substription $32/year. Circulation is 17,300. Publi-
cation began in 1951 and the 'monthly journal is indexed annually in
the December jssue. Biosciefg interprets advances in. the biological
sciences through concisé new$ items and educational articles.

Sciefice Neavs, edited by Kendrick Frazier, is published by Science,
Service, Inc., wih sybscription depagtment at 231" West Center:Street,
Marion, Ohio 43 302. Anrual subscrxptxon rate is $10 for the ivcckly
news magazine of science. Circulation is 110,000. Publication began
in 1922 as the Scier® News Bulletin, became the Science News Letter

m 1926 and was abbreviated to Science Ne'bs in 1966. Semi-anfiual

x ' 211.“
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indexes ‘appear in the last issu¢s in June and December.. The publis’hnrcs
. " estimated thar-this weekly summary of gurrent scignce is read by over -

. * '50,000 teachers and over 70,000 studéntsf\pgr week during the school . . .
yeal. ' ) o | -

B L.
. X .
. B . X - « - :
\ . . , . s
L L - . . : .
s ;.. © ‘ - : ’ ‘ ‘l . : - - : . »
- 2 ~ . = » L /‘ - .

- ‘N M -\_ . ) . X S i . ) 2 ) b.
« . " 1, US. Department of Health; Education, and Welfare, National Instituge’ of
o Fducation. Currgge Index to Journals in Education: CCM Inforination Cmga ra-
' tian, 2 subsidiary of Cipwell Collier and Macmillan, Inc., 9 Third Avenus, -
New York. - ’

2. US. Departmett of Health, Education, and Welfare, National Institute of
Education. Educarional Resources Information Center (ERIC). Research in.

_ Education. US. Governiment Printing Office, Washington, D.C. 204802.
. 3. Science, Marhematics, and Environmental Education Information Analysis
. Center. SMEAC Newsletter, 400 Lincoln Tower, The Ohio State University,

. Columbus, Ohio 43210. S 2

4. R. R. Bowker Company, Ulrick's International Periadicals Directory, Sixieenth
Edition, New York, 1975-76. Includes entries for approximately 50,000 pegiodi-
cals published throughout the world. : '
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Pérlodicai therature for Sclence ‘i
Teachers and Their Students

T B - | o \
o _' - -‘

M.ltchcll E. Batoff, Assacmte Prﬁ‘essor of Science Educatzaﬂ Ierscy -
Czty Staze College,N.]. - A *

a ¢

-

chnnted with permission from The Science Teacber VoI 42{ No. 4
4 April 1975, pp. 31-35 and 47—49.

L3

. ~.In the March 1974 issue of Tbe Science Teacher, Wﬂham S. LaShier,
" Jr., descrihed 21 major ;oumals of interest to science teachers: The
< Science Teacher, Journal of Research in Science Teaching, Scxerzce
" wnd Children, Science Education, School Science 'and Matbematzcs,
Journal of Educanoml Research, Review of Ea'ucatm Researeh,
Journal of College Science Teacbmg, Sc®ntific A&nerzc - Science,
American Biology Teacher, Journal of Riological Educ tan, Natural
History, Natignal Geogmpbzc, Journal of Environmeptal Education,
Journal of Cheniical Education, Chemistry, Physics Teacher, American ™
Journal of Physics, }’cmmaf of G¥ological Educ‘mn, Sky. and Tele-
scope. This was g sele ] riot comprehensive. list. These 21 journals
are certainly the keyf periodicals for sciedce teachers.

The purpose of this article is to slgggest some-valuable but lesser
known periodicals, and others omjtted from the previous list. Every
reader should find at least ong punscanon here that will open counﬂ&ss
doors to himself and/or his students. ° ‘

Keaders are advised to select titles that appear’ (from the annota- )
tions) to be of interest and value and request sampl§ copies fcr review

/ o 213“(
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.from the .editor\ or puhlishe.r. M@t journals will ghdly honm- sutfh
requests if there is sincere interest ex;;gd in their puRlication. It is

advantageous for
individual or kb subscriptions o follow in due co Yet
there is never any obligation to subscribe: Be selective in scndmg out”
letters. Po noE. del )ournsls with mdxscrmnnatc, blanket letters
from students. . “i{ /

- The periodicals listed and annotated h:re 3re gmuped under the
fallomng 12 arbitrary catcgcrxcs '

y

L Pe\odxt:als devoted to current books in science and technology

II. Periodicals devoted to the film medium in science and techndlogy
I Three broad-coverage periodicals
IV. Somethiog unique and special .~ ' eo .
V. Science and society and a cultural approach to the feaching of
- science —_— ‘ §@
VI. Science education research ) ‘ . *
VIL Enwmnmental science/education. t
VI Physical science
IX, Earthand space sciences
X. Biological science T .
XI. Periodicals of general interest to science teachers ’
XII. Currici$um/nondescript titles/hidden science educationresearch

I In addition, there are two concluding sections: =~ - "
\ . i . ' v
» Science teacher's periodicals, worldwide

_» Omissions and perspective .

Informanon g:vcn in the annotations was obtamed, In most cases,

* from several current i of the journal and Wwas checked with the
_editors. Thus, so far/zupm}e the information given is up-to-date.

{

-

. Periodicals devated to current books in science and tecima{ogy
AAAS Science Books, cdited by Kathyyn Wolff, is published by
the American Association for the Advan ement\ of Science, 1515
Massachusetts Avenue, N.W., Washington, D.C."20005, Attention:
Keith Rath. Subscription rates: $12 per year; aglditional subscriptions
to the same address, $11 ef¢h. Single copies are $3.50 each. AAAS
members’ rate: $11 per year. Science Books is published quarterly (in

214 . » | -
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May, September, Dweml;c.r anll March) s one of thc .activities of
the AAAS for thc improvement of science education . and for the
facilication of the’ public understanding of science. The magazine

' contains reviews of new trade books, textbockg. and refefence work

"in the pure and gpplied sciences which are intended for grudents in
the clementary }nd secondary schools and in the first two years of
college. In addmof new books on scientific topics intedded for the

 general reader afe reviewed, as are selected advanced and professional

books useful for reference by students and teachers.  */

evaluations are the pessonal appmxszls of the reviews and
of tﬁc editors and do not represent official recommendations or de-

cisions: of the AAAS. Fach book is reviewed by a qualified’ specialist,

N and the published annoratio e pregarcd by the editorial staff from

the comynents of the science specialists. A4AS Science Books is now
in its tenth year of publication. About 900 text and tradc books are

" reviewed each year. The books are described in a 100-"to 200-wQrd
" annotation, and they are rated for scope, clarity, accuracy; quality of

iflustrations, rcadmg level, and so on. Each issue also contains a brief
article on somge science area of currént importangs and-a reading list
for that topic.

Science Books is included in Book Review Digest. Compietc vol- "

umes are on microfiim, available from: Umvcrsxty Microfilms, Ann
Arbor, M1 48106.

Appraisal, edired by Frances Do,ugh;v, Box 25, Center Sandwich,
New Hampshire 03227, is publ:rged three times a yeat by the Children’s
Science Book Review Commitree, a non-profit crgamzan‘bn sponsored
by the Harvard Gradpate e School of Education and the New Edgland
Round Table of Chi{dren’s Librarians. Subscriptions should be sent
to Shirley Roe, Appraisal, Longfellow Hall, Harvard University, -13
Atppian Way, Cambridge, Massachusetts 02138. Rates: Domestic—

$4.00/year; $7.50/2 years; $1.50/copy. Foreign—$4.75/year; $8.50/2

years; $2.00/copy. (Foreign by International Money Order only.)
Each book is reviewed by a children’s librarian and a science specialist.
Both rate each book as excellent, very good, good, fair, or unsatis-
factory, in addition to their annotations. The Children’s Science Book
Review Committee believes that “science books deserve the saine
careful attcr};mn as literary: works for children and that they should

bé’er}g{elvworthy of a child’s attentipn.” The Spring 1974 issue Con-

tatned 68 reviews of scieftbe books for c dren
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11, Periodicals devoted to the ﬁlm medium. -

~ Science Film, cdited by Suzanne Duval, is pubhshed by the Inter- |
nanonal Scxcnce‘Fxlm Association ¥ISFA) at 38 avenue des Fernes .

75017 Raris, France. This is a quarteriy journal and the oﬁicml publi-
cation of ISFA, whose members come ﬁom 28 cou;g.u‘s including the
United States. Su tion to the A (w}uch does nat include

membership in ISFA) i$\30 francs or 510 ‘which includes fogral delivery -
via airmail from Paris to the United States. The curren®issue (When
- this amclc was written) "was Volumc 1974, *Humbcr 6, snc; contam:d

72 pages €36 in French and 36 in English). Contnbutors md contribu-
, Yons are worldwide. This visual medium, the science film,, cuts across

language angt political barriers, involves an mtmmmmﬂ%e. o
cly science, and by virtue of these attributes is one of W

on meeting: grounds between East and West.
ASFA Notes, edited by Malcolm S. Ferguson, is pu'bhshed by the

. American Science Film Association at the University City Science
Center, c/o Dr. Randall M. Whaley, 3508 Market Streer, Philadelphia, -.

Pennsylvania 19104, This is, a ‘quarterly newsletter dmgned to inform

< ‘#-  ASFA members on matters related to the several motion media and
\—/chﬁf “contributions to science and tcchnology ‘Membesship in ,the

Association, wh:ch mcIudcs ASFA Notes, is $15 for individuals and
$35 for hbmrms
Through Science Film and ASFA Notes one can learn of currem;

| stimulating, 1r;Pormatxve and avant-garde films on topics in science and
~technology. Many of these films, produced around the ‘world, are - |

works of art and winners of humerous awhrds. They should find their
way into schools and colleges at all levels of education.

7 .

A

HI. Three bra:zd-covergge perigdicals

Science Education Nefws “edited by Orin McCarley, is pubhshed
by the Commission on Science Education, American Association for
‘the Advacement of Science, 1515 Massachuserts- Avenue, N.W.,,

Washington, D.C. 20005. Partial suppory for publication of Sczem:e
* Education Ngws is provided by the National Science Foundation. It -
- is published y,}anuarv, ‘March, May, August, October, and Noyember.

+ ‘Starting this year two issues of the six will be on a single theme. Every
issue contains useful information of interest to science teachers ahd
others in the science education field. This includes notes on workshops,
conferences, new publications, curriculum projects around the country
A ‘\ |
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and around the world, abstracts from certain journals the science
teacher is not likely to see (eg., The Chronicle for Higher Education,
Instructional Technology, others), information on films and other
- media, and other ropics. Subscnptmn to Sczence Education News is
free upon request, - .
-+ Science News, edited by Kendrick Frazier, is a Science Scmce
, Pubhcamon, and originates at Science Service, 1719 N Street, NN\W.,
Wiashingten, \D.C. 20036. Science Service, an“Insmmuon for the
Populanzatxon of Science, was founded in 1921. Science News (in-

o corporating Scieice News Letter), is published every Satutday
* " throughout the year. Science News reports the week’s developments in

every field of science, describes new books and films (16mm and 8mm)
and contains g section on new products coupled to a Reader Service
Card that can be mailed to bring more information on a designated
product. In the third number of each month is a page or two by
James Stokley on the sky events of the coming month. A “Celestial
Timetable” is included in this feature. E. G. Sherburne, Jr., the pub—
" lisher, reports that “Science News is thie ogly weekly news magazine
of science in the United States, and its_toughty: 100,000  circulation is.
divided among scientists and engineers (who read it for news our of .

" their own fields.of specialty ), science teachers, students, and interested

laymen.” Subscription Department is at 231 West Center Street,
- Marion, Ohio 43302. Subscription rate for 52 issues: 1 year, §$10; 2
vears (104 issues), $13; 3 years, §25 (add $2 a year for Canada and
Mexico, §3 for all other.countries). .
_ Mosaie, edited by Bruce Abell, is published by the National
‘Science Koundation, Office of Government and Public Progmms, 1800 .
G Street, N.'W., Washington, D.C. 20550. Subscription is $4.50 pcr -
-year in the U.S. and Canada and $5.75 foreign. Smgle copies are $1.25.
Send check or money order to the Superintendent of Documents,
U.S. Government Printing Office, Washington, D.C. 20402. Published
four times yearly-as a source of information for the scigntific and
educational communities served by the National Science Foundation. -
- Winter 1974 issue (Velume 5, No. 1) contained articles on: . “Tundra:
The Cold Ecosystem,” “Armchair Tours Through Miniature Cites,”
“How Do You Move a Lunch Line Faster” (relates to a new NSF-
funded elementary school mathetnatics/science program, USMES), “A
Nobel Prizewinner One Year Later,” “The Sea Turns Over,” “Re-
search Notes,” and “Decrease in Doctoral Growth'Rate Continues—
Proportion of Women Doctorates Increases,”

| w7
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1V. Something unique and special :

CSLP3Veckly Even Notification Report Cards and Amnual Report
are published by the Smithsonian Institution Center foWShort-hvcd
Phenomena (CSLP), 60 Garden Street, -Cambridge, Massachusetts
02138. Subscription to the Center’s event nouﬁcatmn and information
card service is $15 per year }or any or all categories of events issued
by thej Center. Evcnt cards are miailed at the end. of each Week. The

" categories covered are Farth Science Events, Biological Science Events,
Astrophysxcal Events, Urgent Amhmpologlcal Events. It Happened :
Last Year, the annual report and review of events; published in Sep-
tember 1974, contains information on-the short-lived events the Center
reported in 1973. This was the fifth Annual Report published by the
Center. Events include volcanic eruptions, earthquakes, landslides,
floods, a cyclone, storms, sea surges, oil and chemical -spills, air pollu-
tion incidents, animal mortalities, a I:caf-cutting ant plague, a Brazilian
bee infestation, animal migrations, a ted tide, beached whales, forest
fires, fireballs, and a lunar meteorite impact. Reports include photo-
graphs, information contacts, bibliographies on related scientific reports,

and preliminary results of field research. This document and'the other .

Annual Reports can be ordered directly from the Center for $5 each,
postage-paid. Send check or money ordér to CSLP; 60 Garden Street,
Cambridge, Massachusetts 02138, USA. '
In addition to the Weekly Event Cards and’ Annual Repaﬂ:
"described above, the Center coordinates an Interndtional Environ-
mental Alert Network. This is an action-oriented program involving
participants in 27 countries and the United States. In the Umtcd
States there are 800 secondary schools and collcgcs pamcxpatmg in
this network/program.
 Cormell Science Leaflet, a~quarterly periodical, authored and/or
. edited by Verne N. Rockcastle (for mord than fourteen years) was a
continuous project of the Department of Education and the New York
State College of Agriculture at Cornell Unnersuv since 1896. The
Cornell Science Leaflet, issued at §1 per year in recent years, Was
originally (and for many years) “called, the™Cornell Rural School
Leaflet. After a long, dxstmguxshed history, pubhcatxon terminated in
- 1969. However, subsequent to that date, back issues, from a list of 41,
were available from Cornell at prices ranging from 10 cents to 25
cents each. Many titles are still available from Cornell Science Leaflét,
Mailing Room, Building 7, Research Park, Cornel] University, Ithaca,
New York 14850. Libraries may have baund copxes of the entire sefies.

28 : | “
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Each Leaffet is a gem of creative writing and clever ideas packed into

32 pages of bright, clear text with abundant illustrations and photo-

graphs (usually by Verne Rockcastle, an accomplished photographer),
experiments, activities, and suggestions for further reading: The Leafiet
can be read gnd enjoyed by upper elementary school children and ~
gbove. More important, this is an- extremely useful and significant
reference for elementary and junior high school teachers And parents.
A flyer/order form, listing the 41 titles that are still in print, is avail-

‘able from the above address. - . :

~

V. Science and society and a cultural approachtothe
teaching of science ' ‘ /e
. Bulletin of the Atomic Scientists, edited by Samuel H. Day, Jr.,
is published at 1020-24 East 5§th Strect, Chicago, Illinois 60637. Issued
monthly, September through June; subscription, $10 per year. Its .
artigles, for the rhost part, are written by scientists (rather than staff
writers) and deal with the impact and important linkages between
science, technology, and public affairs. Back issues’ of the Bulletin
> are an important source of informatffon in this field. See also The Néw-
 Scientist, published in England, and Technology Review, publisheq at,
. the Massachusetts Instityte of Technology. In the case of The New
Scientist, the articles, for the most part, tend tq/f)e written by staff
writers rather than scientists. However, all three of these journals are
prime sources of material relevant to the crucial issues involving sci-
ence, technology, and society. . .
~ Federation of American Scientists Public Interest Report and its
Professional Bulletin are both published at 307 Massachusctts Avenue,
N.E., Washington, D.C. 20002. The subsctiption rate for the publica-’
tions is $30 per calendar year, but members receive them free and
pay $15. ’ ‘

Interchange, edited by Judith Seltzer, is-published by the Popula-
tion Reference Bureau, Inc., 1755 Massachusetts Avenue, N.W., Wash-
ington, D.C. 20036. A bimonthly newsletter. A population education

* newsletter for secondary school level teachers and curriculum super-

visors. Designed to (1) promote understanding of current population

. trends and issues, (2) provide infoymation on training opportunities

" and teaching materials; and (3) outline instructional actvities useful
in the classroom for illustrating populationt subjects.

Isis, edited by Robert Multhauf, i? published at the Smithsonian

219




v . . - . L e D ) - C
o~ .p . ] . R R ,‘\/. ,

Sccan Rc:awce: fartchup:wuar ‘

~ Institution, Washmgton, D.C. 20560. This quartcrly is thc official

"journal of the Histqry of Science Society. Subscription to individual-
anembers is $18; $9 for students; $21 to libraries and other institutions.

* Publication is in March, June, ;September, and December, plus &
Critical -Bibliography issue. is a scholarly murns.l conthining
~ articles on both past and conpemporary history of science. George
Sarton, I. Bernard Cohen, Eyerett Mendelsohn, Gerald Holton, and
many other distinguished Scholars in the field, have, ;: one nme or:
another been associated with Isis.. .
. Smithsonian, edited by Edwird K. Thompson, is pubhshed at 900"

_ Jefferson Drive, Washington, D.C. 20560. A mBathly publication for
National Associate Menmbers of The Smithsonian Institution. Member-
ship, mclu,dmg subsenpnon to Smithsonian, is SIO This is considered

~ a special interest magazine and contains articles on a v'mcty of to
_including natural and, hard science and technolngy. the arts (fine ?nd
“folk) and history. '
©  See also the penodxcals listed under ENVI‘)NMENTAL Scmch/

- Ebucartion, {
‘ The OECD Observer is published bxmonthly. in English and -
French by the Organisation for Economic Co-operation and Devel- .
- opment. Editor is Anker Randsholt, Annual subscription isg$4.50, and
« - the English edmpﬂ may. b€ ordered from the OEECD Publicatipns.
, Center, Suite 1207, 1750 Pennsylvania Avenue, N.W, Washington,
D.C. 20006. The Organisation inclu¥es countries of Europe, Aga
(Japan), North America, and Australia'and New Zealand. In addition
to news of the QECD itself, the Observer carries articles of general

“ interest on current problems such .as' energy and the environment)

" agriculturé, arban planning, and educational developments in the
member countries. Particularly valuable for the broad view of current

: , A _ ) y
A V1. Science education research

Studies in Science Education, edited by David Layton, is pub—

~ lished by the Centre for Studies in Sc¢ience Education, The University
of Leeds, Leeds LS2 9JT England. This is a2 new journal with Volume |

One, being published in Januiry 1974. Apnual subscription in the

United ngdo and elsewhere oversess is £2. In the US.A., §6.50.

) Pcstage is included in each casc. Remittances from overseas should

be in stcrlmg Cheques,  ctc., should be made pay:ﬁ:}e w “University

of Legds” and crossed Contams some mgmﬁcant feports by scholars
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of international reputation. Is a valuable research tool for the' science
educator in that it gives some useful leads as to research completed
and in progress outside of the United States, especially in England,

- Scotlanid, Australia, and West Germany. This information is not easy ,

© to,come by through most sources readily available in-the United
States. “As an instrument of research and criticism, it i not the inten-
tion of Studies in Science Education to compete with existing journals,.
‘bur to complement them by providing reviews of research on specific
aspects of science education and by drawing together, in analytical

- surveys, recent contributions which may be published in widely scat-
tered sources. It will publish work which reflects a wide variety of
standpoints, including those of administration, curriculum, history,
linguistics, philosophy, politics, psychology and sociolpgy.” Most of
the articles will be invited but the editer will welcome approaches »
from prospective authors who feel that their research- experience
qualifies them to write a compréhensive review of studies in a particular
field. o A,

Science Education: Research (Title to be. changed to “Research.
inScience Fducation,” followed by a volume number--1974 edition is
voluthe 4) is puplished annually by the Australian Science Fducation
Research Association. Inquiries should be addressed to: Series Editor,
Research in .Sc¢ience Fducation, Professor R. P. Tisher, Faculty of
Education, Monash University, Clayton, Victbria, ‘Australia, 3168.
Science Education; {}ﬁeaﬂ,b 1971—SE: Research 1974 cover pro-

ceedings of the annyal conference of the Australian Science Educati
Rescarch Association, These voIhn}es contajn reports covering a wide
range of isSues in science education and a special section dealing with
rescarch techniques (the latter section, starting Wwith the 1973 volume).
The volumes are the Australian counterpart of Abstracts of Presented
Papers, National Association for Research in Science Teaching (USA)
—1974 and previous volumes published by ERIC at Ohio State. How-
ever, there are several differences between the Australian volume and

- ERIC/NARST publication. The former- contains a relatively small
number of full-length papers and reports, *hercas the latter consjsts
of a rather large number of brief abstracts, " ‘

v i . ‘
- Cor
¢ .

.

Vil. Envirommental scli;r‘nce educatiqn , )
Audubon, edited by LesLine, is published by the National Audu-.
_bon Saciety at 950 Third Avenue, New York City, New York 10022.
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This is a_phimonthly publication with a circulation of 248,762 as of
March 1974. Membership is §15 or §7 for students. A subscription
- without membership privileges is $13. Audubon is a vividly illustrated
. and informative magazine and a leading ‘Loi_cc in the fields of nature,
wildlife, conservation, and environmental protection. Every issue con-
tains superb color photographs and pahntings and timely articles by

some of the nation’s most renawned nature and environmental writers. .

Some issues center on certain themes. For example: jlﬂy 1973, the
“Southwest desert; September 1973, the Galapagos; March 1973, the
Antarctic; July 1974, Alaska, including information on.new parklands.
Every issue contains a special news section on conservation issues.
 The Conservationist, edited, by Robert F. Hall, is published by
the Department of Environmental Conscrvation, 350 Wolf , Road,
'Albany, New York 12201. A bimonthly publication with a paid circu-
ation of 185,000. Subscription is §2 per ycar or §5 for.three years.
_ Schools in New York State,may subscribe for $1 per year, Subscrip-
_ tion correspondence should be sent to' P.O. Box 2325, Grand Central
. - Station, New York, New York 10017. ‘Contatns much useful informa-
tion of interest to teachers. For example: “Some Tips on Studying
Water as 2 Resource,” by John A. Weeks, 25:48-49, February /March
'1971. A. Teacher’s Guide* is available, upon request, in conjunction
with each issue. Two regular features are “Youth and the Environ-.
ment” and a section of short reports on various environmental issues.’
Simitar in many respects to, and of the same high caliber as, South
'Carolina Wildlife. . o _ I
- Environmental Science and Technology is published by the Amer-
ican Chemical Society, 1155 Sixteenth Street, N.W., Washington,
D.C. 20036. One year subscription for ACS members is $6; non-
members, $9. Three-vear subscription for ACS members is $15."non-
members, §22. The journal includes, each month, current government
. pollution legislation and guidelines, information on efficient engineering
: techniques, articles on fundamental research developments, news of
/ productive cquipment coming on the market, case. histories of how
nroblems are being overcome, and other items of interest in this field.
It features current information on.the economics, laws, and feasibility
of new techniques being developed to avoid contamination of air,
water, and land. ' .
National Wildlife, edited by John Qerohim, is published by the
National Wildlife Federation; 1412 16th Street, N.W., Washington,
D.C. 26036. Published bimonthly by the Federation, a_non-profit
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" cogporation, this is a membership publication (like National Geo-

: grapbic, Audubon, and many others) available only. to- Associate

Cand not sold on a subscription basis. Associate membership
annu.al dues $6.50. Editorial offices: 749 North Second Street, Mil- -

- waukee, Wisconsin 53203. This is one of many conservation-oriented
magazines ; and is indexed in the Readers’ Guide to. Periodical Literature.
it contains hxg quality color and black-and-white photographs, in-
.- formative articles on a variety of topics, and otheg features. Occasion-

.ally there will be a therhe issue, such as the one-ork endangered species

published in April/May 1974. A companion periodical, published by

the Federation, is Int ional Wildlife. This isa bunonthly published
in alternate months. g which National Wildlife is not published.
Subscription 45"$6.50 . per year. .World membership' includes both
periodicals and is $11 per year. Ranger Rick’s Magazine is edited and
published for the entire elementary scHool age level. This magazine fof
young people is devoted to understhnding our birds, air, soil, ‘water,
YWwoods, wildlife, and other animals. Exciting, informative color photo-
grsphs, text material,-and fun features are included in mch of the ten
issues per year. Subscription is $6 per year.

National Parks and Conservation Magazine: The Ermramrzemal
Journal, edited by Eugenia Horstman Connally, is published by the
National Parks and Conservation Association, 1701 Eighteenth Street,
N.W., Washington, D. 9. Annual membership dues, including
subscription to the magazine, are $12 for Associate. Student member-

~ ships are $8. Single copies are $§1.50. The magazine is published
monthly. The National Parks and Conservatiori Association, estab-

lished in 1919 by Stephen Mather, the first Director of the National
Park Service, is .an independent, private, nonprofit, public service
organization, educational and scientific in character. Its responsibilities
relate prxmardv to protecting the national parks and monuments of
America, in which it endeavors to cooperate with the National Park
Service while functioning as a -constructive critic, and to protecting
* and restoring the whole environment. Among the articles contained in

* the July 1974 issue were “This Crowded Planet,” “Haven for Rare

Butterflies” (Biscayne Natxonal Monument), “New -Hope for Bay

Area Wildlife”; also several regular features: NPCA' at Work, News

Notes, and the Conservation Docket in Congress,  __

Anirmal Kingdom, edited by Eugctﬁj Walter, Jr., is the maga-
zine of the New York Zoological SocietyVand published by the Sociéty
4t The Zoolagical Park, Bronx, New York 10460. Published bimonthly.
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$7 a year. Revealing color and black-and-white close-up photographs.
in each issue. S s R
The Conservation Foundation Letter is published by and available -
from the Conservation Foundation, 1717 Massachusetts Avenue, N.W).'
- Washington; D.C. 20036. A monthly report bx@vironmcntal concerns.
" The subscription rate is.$10 per year in the US., $12 clsewhere. Single
issues are available from the Foundation. Up to 10 copics are §1 each;
© .11-50 copies, §.75. each; 50-9Q copies, §.60 each; over 100 copies, $.40
- each. There is a discount of 25 percent to teachers and libraries. .
~ South Carqlina Wildlife, edited by John Culler, is published by
the Department of Wildlife'and Marine Resources, Box 167, Columbia,
South Carolina 29202. Published bimonthly. Subscription is §3 per year.
Similar in many respects.to, and of the same high cali or as, The ‘
Conservationist published by the New York Stte Department of -
Frvironmental Conservation. Both publications have a large circulation
that exterids well béyond their own states. . ' o
Enviromment, edited by Julian McCaull, Sheldon Novick, and
Kevin P. Shea, is published by the Scientists’ Institute for Public In-
formation, at 438 Nort# Skinker Boulevard, St. Louis, Missouri 63130.
Published monthly except. January/February and July/August when
it is bimonthly. Subscription rates aret ] year $1Q, 2 years $18.50, 3
years $27, student §7.50, foreign subscriptions $2 per year additional.
Subsctiption and change-of-address information should be addressed
to Circulation Department, Envirenment, Post Office Box 755, Bridge-
ton, Missouri 63044. Indexed in Readers’ Guide to Periodical Literature.
~ Entitled Scientist and Citizen previous to the January/February 1969
issue. ‘The articles, many of which are written by staff writers, are
prepared with both layman and specialist in mind. . ‘
' The Curious Naturalist, edited by Judith Hubley, is published
- by the Massachusetts Audubon Society, Lincoln, Massachusetts 01773,
' nine times a year, from September through May. Subscription is $3.50
per year. Bulk rates for 20 or more are available. Each issue is devoted
to a single topic, such as pollution, animal camouflage, sound, biological
. succession and the like. In addition there are yearly themes that per-
. vade all the issues. In 1973-74 the theme was “Biomes.” In fQN—?S the
" theme is “Energy.” Issucs will treat the natural history as well\as the
physical science agpects of energy: The Curious Naturalist is basically
a children’s science magazine, but is also of interest and value to ele--
mentary @and junior high school teachers (and parents), Each issue

Subscriptions: $6 a ycir-, single -copy, 51.25_; flutside the United States, .

.
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- contains hachground mformanon on thc topic, suggwt:d cxpcnmcs,

Y

pro;ccts, and dlustranons also- chddrcns letters and stories in many )

- - issues.

National Geagmpbsc Scbool Bzdfetm, edited by Ralgh Gray,

‘published by the National Geographic Society at 17th and M Streets,
. N.W,, Washington, D.C. 20036. Published 30 weeks during the schoal
_ year, September into May, Suhscnpnon rates are $3.25-for one school

year (30 issues) in the United States; §4.25 in Canada and elsewhere, -

~ US. only, 3 years for $8.50. Superb color photographs, authormm{c
. text, appealing layout. Useful to teachers and pupils at various levels,

but particularly in the elementary and junior high school. Articles on:

- many aspects of science as well as gcagmphxc topics. Both this Iuﬁet-
~ size publication and the senior version, the National Geagraphi: ‘
. among the biggest bargnms to bc found m the cntu‘c _ of :

penod:cal literature;
The Living :Idgﬁsss is a quarterly magazine pubhshcd by The

‘Wﬁdcmws Society at 1901 Pennsylvania Avenue, N.W,, Washington,

D.C. 20006. Mcmbcrshxp in the Society is $10 arid includes subscription
to the magazine. (Preferential Tate of $5 for.students, schools, and

- libraries.) The Society, is an educational, non- pmﬁt, national conserva-

non organization formed in 1935. The Society exists to help interested
pcrsons and citizen leaders work togcther effectively to protect our
wild lands and their wildlife. The Society receives no' governmental
sypport and depends upon contributions”and membership dues to
carry out its work. R

Yearbook of the U.S. Depgzrtmem: of A grzczdtme an anmml pub- .
lication available from the Superintendent of Documents, Government

* Printing Office, North Capital Street, N.W., Washington, D.C. 20402.

Many of these Yearboals, published for qafte a number of years, have
become classics in their figld. Sce, for example, the 1949 volume, Trees.
Others have been devoted to topics such as {oil, grass, and insects.
Choice reference. '

- -Kamsas School Naturalis,_edited by Robert J Boles, is published

. at the Department of Biology, Kansas State Teachers ege, Em-

poria, Kansas 66801. The publication is issted in October, December,
February, and April. Subscription is free (upon rcqucst) to Kansas
teachers, school board members, admmxsmmrs librarians, conserva-

* tionists, youth leaders, and other: adults interes vd in nature education.

Journal of Outdoor Education, edited by Robert Vogl, is pub-
Ished at Lorado Taft Field Campus, Northem Hlinois Umvcrsmv, Box
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299, Oregon, Illinois 61061. Issued two times a year: Fall and Spring.
Subscription is presently free upon request to the editor. :
A Golden Guide to Environmental Organizations, compiled by -

Bruce W. Halstead, is published by Golden Press, New York; Western

Publishing Compiny, Inc., Racine, Wisconsin. 1972. §0.95. 63 pp-

Product no. 24500. An extremely comprehensive direcsory of 354
 ofganizational sources where reliable’ information can be obrained as-

| tq the state of man’s environment. Many of the organizations listed
o _'p'ublish a journal, magazine, or newsletter. Although this ﬁfo ormation -

. is not provided-in the annotations it could be obtaine ugh cor~. .~

resportdence with selected organizations of ingerest to the reader. The
book is organized as follows: International Oix'haxﬁz‘z_tions; International, -
National, and Interstatg, Federal Agendes (listings under each of
-+ seven departments); United States' Government—Jndependent Agen-
cies; $tate Agencies and Citizens Groups; Canada (Federal Agencies
/ and Agencies of Provinces). - B o
Aauare, “the socio-environment magazine about electrie power,” is
designed to. present material of value that may. aid an jndividual to a -
better ungderstanding of the social and environmental ramificatons of .
electric power. The articles ar¢ brief, clearly written, and extremely . -
timely. Aware is published by Community Performance Publications,
Inc., Suite 12, 2038 Pennsylvania Avenue, Madison, Wisconsin 53704, -
_ $0 per year. . L o - o
) . Soil Conservation, published by the Soil Conservation Servite of
‘ the US. Department of Agriculture, is the official SCS magazine.
Fdited by Diana Morse, .it is designed for the general reader and con-
“ofins many articles and descriptions “of projects that could suggest
. -educational projects for teachers and students. Subscriptions are avail-
able from the Superintendent of Documents, Government Printing
Office, Washington, D.C. 20402, for $5.65. per year. '

/ N VIII. Physical science |

Physics To%i; edited by Harold Davis, is published by the
* American Institutgof Physics at 335 East 45th Street, New York City, -
-New York 10017. A/monthly journal. Included in AIP meémbership,
Subscription for nén-members is $12 per year in the USA, Canada,
and Mexico. Includes articles by scientists (rather than staff writers)

b for the most part, a technical news feature, and a nontechnical news

feature (including manpower concerns), book reviews, people news, ,
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- md{(calendar of events of interest to those in: - the ﬁcld. Approxx

. mately half the -readership is in colleges and universities.

Chemical and Engineering News, edited by . Albert. F. Plant, is-

v‘pubyﬂ{cd by the American Chemical Socxcty at 20th and Northarnpton

- Stréers, Easton, Pennsylvania. The ACS is located-at 1155 16th Street,
N.W., Washington, D.C. 20036. Published weekly since 1923 and

included in membership in the ACS, Chenrical and Engincering News

\‘ . is available to non-membcrs at §9 ch.r year, The quarterly subject/ |

name-index contains a section on education as well as one on research.

- Articles, bibliographies, bopkﬁ;fcws, and charts are found in each

. issue. The publication is both the official organ of the ACS and 2
.. newsmagazine devoted to currept happenmgs in the chemical world.
-~ Tts natural emphasis on industrial events may be useful to some sec-
. ondary school teachers for certain purposes (e.g.in career guidance).
* However, because of its nature; it would be of lesser value to the high
- school teacher than cither the Journal- of Chemsival Education or

Chemistry. Chemical and Engineering News. is indexed in Biological

Abstracts and Chemzical Abstracts.

Metric Association Newsletter, by Louis F. Sokol. is' pub-

lished by US. Metric Association,. Sugarloaf Stir Route, Boulder,
' Co}oradem 80302, Published uarteriy. Membership in the Association,
- which includes the Newsletter, is §3 a vmrfe{ individuals and $25 for
corporations. Contains informationt on metrication dcvelopmcms and
sources of ather metric information.

Ameriogn Metric Journal, edited by Robcrt A. Hopkins, is pub-
lished by AMJ Publishing Company, Drawer L, Tarzana, California
91356. Published bimonthly. Sirigle subscgiptions are §35. Spccxal group
- rages are available for multhIc subscriptjéns to one address. The general
thrust of the journal is to bring and make available little-known
facts pertinent to the m em and the International System (SIY
of weights and measures. Articles are solicited from experts in the

field. Revealing and instructive charts and graphs are included in each,

issue. Comprehensive in scope. Of interest to science and mathé’mwcs
educators as well as those in industry.

' Dimensions is the Technical News Bulletin of the National Bureau

. of Standards, available through the Superintendent of Documents, U.S.

- Government Printing‘Oﬂicc,'Washington, D.C. 20402. Annual sub-

_scriptinn, $6.50; It reviews and hxghhghts issues like energy, fire,

buildipg technology, metric conversion, pollunon, and consumer-
product pc.rfonnance
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IX. E:m‘.b md $pace sciences

o Waeatherwive, edited by David Ludlun, is pubhs.hcd by the Amen— .
- can Meteorological Society at 45 Beacon Street, Boston, Massachusetts ;
02108. Issued bimonthly since 1948. Subscription is $8 per year. Back -
* issues are a valuable source of information on demonstration ideas for. ‘.

" teaching aspects of waather study (e.g., construction and use of a

nephoscope, working. model of a tornado, appmms to demonstratc :
mist, fog, cloud, and rain formation, etc.). a

Geotimes, edited by Wendell Cochran, is published by the -
American Gcologlcal Instivute at 5205 Leesburg Pike, Falls Church,

", Virginia 22041. Subscription is $6 per year for members of AGI

societies, §9 per year for non-members, plus $2 postage outside North -
America. Its 12 issues per year carty newsworthy articles on the earth-

sciences, book revxews, information on new films, maps, and the hke. .
" A useful and interesting pubhcauon for the earth science teather. .

Mercury, edited by Richard Reis, is published by the Astronomical -

| Society of the Pacific, at 75 Southgntc Avenue, Daly City, California

94015. Issued bimonthly. Subscription is $10'per 'year, which includes

_ membershxp in the Society. A regular feature of this pubhcatmn is

“Universe in the Classroom:” Another feature useful to teachers is a
“High School Supplement,” which relates astronomy to other disci-
plines. Mercury replaces an csght-pagc pocket size Leafler published
by the Society monthly until December of 1971. The Leaflet, designed
AMimarily for nontechnical readers, included one issue which gave 8

‘—\wxdc range of astronomical data for an entire year. Some back issues

C Ly

of the Leaflet arerstill available from the Society. The Astronomical
Society of the Pacific was formerly Tocated at the California Academy
of Sciences in Golden Gate Park, San Francisco. .

"The Griffith Observer, edited by William Kaufmann, is pubhshcd \

. _‘bv’ the Griffith Observatgrv at Post Office Box 27787, Los Angeles,

California 90027. Subscription is $3 per year for lziamum In addition
to a sky, calendar and sky map, each’issue contains short articles of
ge.m:ml interest and a ma;or article on some significant topic 'in

astronomy. . I

The Review of PW Ast‘rmaﬂzy was published bimonthly by

~ Sky Map Publications, Inc., at 1§1 South Meramec, St. Louis, Mis- .

souri 63105. The Review, pubhshed from 1951 until 1970, contained
regular features in each issue such as “The Naked-Eye Sky Watcher.”
In some respects this periodical was more useful to the amateur
astronomer (e g., in planning “Star Parties” or “Evenings of Sky

zzs'
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‘ Watciung" for classes) than Sky and Telescope, so it is unfommatc' '

.. that pubhcatxon terminated in 1970, However, it is included here since

, back issues are available in libraries and these should be of interest to

. bothstudents and teachess. '
Aerospace Bibliography, Sixth detmn, conpiled for the Naucnal
Aeronautics and Space ' Administration by the National Aerospace
“Education Council.. For sale by the' Superintendent of Documents,

. US. Government Printing Office, Washington, D.C. 20402. Stock
. Number 3300-00460. Price, $1 0. Part III of this Bibliography con- .
taing an Innotated listing of 19 periodicals relevant to acrospace science

~ technology anq education. Included h
 Astronautics and A eronautics, Aviation

ek and Space Technology,
o ‘Model Rocket News, Skylight, Space/Aera : utzcs Space World, The
— ~—Srudent Racketeer, and others. der i8\advised to obtain the -
" latest ‘edition of this Bxbhogrgphy since the sta ' '
" changes rapidly. Some terminate publication.
existence. ¥ f
~  Popular Astronomy. is pubhshcd by Philip Seldon at 245 East :
25th Street, New York, New York 10010. A monthly miagazine tg
begin publication in April 1975 (Volume I, Number 1) at $12 per yeat.
Space World is published by Palmer Publicagions, Amherst, Wis- -
consin 54406, Annual subscription, $12. Carries afticles and. news' of‘
.. theexploration of space. '
. Oceanus, a quartcriv publication from the Weods Hole Oceano-
graphic Institition, carries well-written highly readable articles on
~oceanography and- related meteprology. Subscriptions are available at
$8 per yvear from Woods Hole Qceanographic Institution, Woods
Hole, Massachusetts 02543. ' .
Sea Frontiers and Sea Secrets, edited bv F. G. \Vakon Smith, are
published bimonthly on alternate months by the International Qceano-
graphic Foundation, 10 Rickenbacker Causeway, Virginia Key, Miami,
Florida. Annual membership subscription is §10. |
Underwater Naturalist is a quarterly journal published by the
American Littoral Society, D. W. Bennett, Executive Director, at
Highlands, New Jersey 07732, Membership in. the Society is $10 per
year and includes the above quarterly, newsletters, conservation alerts,
and two occasional publications, an educational bulletin and Marine
Resources book. These items contain uscful information for teachers
and students, K-12, rclatcd to life in coastal. watars, mdrshes, and
estuaries. .
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Skylook, the UFO Monthly, edited by Dwight Connelly, is pub-
lished at 26 Edgewood Drive, Quincy, Illinois 62301. Subscription
rates; United States and Canada, $5 per year; 50 cents per copy. In-

* 1069 Skylook was designated as the official publication of MUFON
(the Mutual UFO Network), and works closely with this international
erganization, although. the two -are financially separate. Since ‘1967
Skylook has been reporting the current UFO sightings and research. -
(See also the News Bulletin of the Center for UFO Studies, listed
under “Project Newsletters.,”)

Flying Saucer Review, edited by Charles Bowen, is published by

.. FSR Publications Ltd., c/o Compendium Books, 281 Camden High

Street, London NW1, England. This is an interniational journal (af
high caliber despite the colloguial title) devoted to the study of Un-
identified Flying Objects or UFOs and presently in its 20th -year of
publication. Annual ‘subscription USA“and Canada $7.50. Contains
technical and nontechnical, reports, statistical studies, letters, news of )
~ current books and other publications. ‘ o
7 . .
X. Biological science ‘ . T
BioScience, edited by John A. Behnke, is published by the Ameri-
can Institute of Biological Sciences, Inc. (AIBS), 1401 Wilson Boule-
vavd, Arlington, Virginia 22209. Issued monthly and included in
membership to AIBS, which is §16 per year; $8 for students. For more:
information on this journal see a letter from the editor published on
pp. 4-5 of The Science Teacher, May1974. = - .
AIBS Education Review, a quarterly, is edited by Richard A.
Dodge, and also published by the American Institute of ‘Biological -
Sciences. Included (along with BioScience) in AIBS membership which
is $16 per vear; $8 for students. It contains very helpful reports and
articles on educational developments, programs, and methods.
American Psychologist is the official publication of the American
Psychological Association and includes general articles as well as news
of the Association. Published by the APA at 1200 17th St, N.W,
‘Washington, D.C. 20036. Subscription, Slz«Bcr calendar, year.
T Agricultural Research, published by the Agricultural Research
' Service of the U.S. Department of Agriculture, is” a newsy, well-
illustrated publication with short articles on current research in agri- -
- culture. Available from the Superintendent of Documents, U.S. Gov-
ernment Printing Office; Washington, D.C. 20402, for’ $3.60 peg yeaf.
_ | \ )
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—

" American Journal of ‘School Health, edited by Herman S. Bush, -
- is'the official journal of the American School Health Association, Keat, |
. Ohio 44240. Published monthly at $15 per year. A-frequent feature of
the Journal is “New Aids for Instruction.”
- Journal’ of Nuttition Education is designed for-“those persons -
who are interpreters of nutritional sciences and motivators for the -
" development of gdod nutritional practices.” Published at 2140 Shattuck
Avcnue, Smtc 1110, Berkeley, Cahfonuz 94704 Suhscnpnon rate, 38‘
perymr : |

» o

toe

i XI Perzadxmls of general i interest to science teccbers o o
~o ~ Science Activities, edited by Theodore L. Stoddard and Janc
 Powers Weldon, is presently under new ‘ownership' and published -
" _bimonthly by Heldref Publications, 4000 Albemarle Streer, N.W.,
‘ Washmgtom D.C. 20016. Annual subscnpuon rates are $12 for insti- ,
© tutions and $9 for individuals. Single copy price is $1.50. Add $2 for

. subscriptions outside the U.S. and Canada. Copyright @ 19 Helen,

~ Dwight Reid Educational Foundation. All issues of Science mﬂmtzes

. are.available on microfilm or in Xerox copies from University Micro--

films, 300 Nor;h Zeeb Road, Ann- Arbor, Michigan 48106. The present
.. editorial" pohcy is to cpnsider ‘for pubhcatmn original articles about

"+ science activities for elementary, junior high, and high school students

- and teachers, Until December 1973, Science Activities was edited by
‘Charles A. Martin and published monthly except July and August at
8150 Central Patk Avenue, Skokie, Illinois 60076 by Science Activities

.. Rublishing Company. “Nuts-and bohs” arm:les, book reviews. Usefui :
'+ periodical. -
: The Australian Science Teachers Ieml edited by Ian D.
. Thonas, is- pubhshcd by the Australian Science Teachers Association :
(ASTA), the, counterpart of NSTA, c/o Mr. N. M. Nicmann, 66

" Tawarra Road, Hawthorn, Victoria, Australia 3122. It is distributed
to members of affiliated associations as part of their membership entitle<
ment. As of 1974, price of single copies is §3 (Australian) plus postage

"(20 cents). Annual’ subscnptxon for libraries and nonmembers, 1975:

> $8.25 (Australian) per volume, three issues, including postage. Curmu-
. lative Index covering the first 50 issues: $2 (Australian) per copy plus
. postage (20 cents). Contents indexed in Australion Education Index
(ACER) and Current Index to Jouwrnals in Education (ERIC, Ohio,
US.A.). As the official journal of the Australign Science Teachers

. .
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Assocxanon, it aims to communicate dwory and pracucc m 2 profu« :
" sional manner as a basis for improving science education, It is intended

to assist with the daily needs of the classroom pncnuonex, to provxde‘ R
- evidence and a rationale forimproving science education, and to serve

as a chronicle of the advancement of science education in’ Australia.
“The current editorial policy is to, publish, in most issues, a number of
articles relared to a specific thcmc. Emphasis is upon the Australian

‘context, Proposals for future themes will be wcl%omad by the editor.
. However, the use of these themes in no way precludes the publication
of other worthy contributions. In addition to an assortinent of articles
on a wide range of topics, each issue contains a Research Seé!xon,,s
- section®entitled “Around the States,” Techm;uw for Teachers, and
book reviews. The Journal is pubhs,hcd in the months of May, Augmt,‘ o
and Novcmbcr :

The Crucible, edxted by Don Galhmth, is puillkhed by The * ‘

Saence Teachers’ Association of Ontario, as its official journal, STAO

; Membership ‘Office, Suite S§904, 252-Bloor Street West, “Toronto, - Y

Ontario, Canada M5S 1V7.- The $cience Teachers' Association of -
* Ontario was organized in 1890 and isithe Science Section of the Ontario
Education Association. The membership fee of §10 includes a sub-
scnptmn to The Crucible. Library subscriptins are $8 and 'single
copies $1.50. Subscribers and contributors to The Cruible extend
bcyond the boundaries of Ontario. They include people in other
‘provinces and the United States. Carries an mtemsnng. diverse assort-
ment of articles and features in each of its six issues pes year.
Pennsylvania Clearingbouse o Metbadafagy in Elementary Sci-

ence, cdited by Donald A. Vannan, is published at Bloomsburg State

College, Bloomsburg, Pcnnsyivama 17815, Published annually. Copies

are available for $1 each, payable in advance to the Bloomsburg State -

Collcgc Trust Fund #477’[‘ and sent to the detor Contains articles
of interest to those in preservice or inservice elementsry school

» Jscience teacher preparation. Contributors and subscribers extend be-

yond the borders of Pennsylvania and come from many states around
the United States, ,

The School Science Reyiew, edited by A A. Bxshop, and Educa-~
tion In Science, edited by B. G. Acwood. are the ;ourmls of the
Association for Scienée Education, College Lane, Hatfield, Hertford-
shire, England AL 10 9AA.

Science Dimension is published by the Pubdlic Irﬁ’onmnon Bra xréc}i

. Nauﬁﬂi" Research Council of Canada, Ottawa, Ontario, Canada

OR6.
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Lab Warfd News Magazine of the onchmcal Labomtory Fxcld,‘

is published by Sidale Publishing Company, 2525 West 8th,- Los
Angelm, California 90057. Annual subscription, §12.
; Out-of-School Scientific and .Tecknical Education 1s a2 journal

' pubhshcd with the assistance of UNESCO by the International Coordi~ _
nating Committee for the  presentation of science and the development

of out-of-school scientific activides (ICC). The journal reports news
of out-of-schaol science activities for young people from many coun-
tries. Published four times g year; price, $5; available fmm ICCr 125,
rue de Veeweyde, 1070 Brussels, Belgium. '

Current Science is published by Xerox Educancn Pubhcanons,

_ 245 Long Hill Road, Middletown, Connecticiit 06457. Issued 28 weeks

, 'durmg the school year. Classroom subscription price for 10 or more
topies to one address: 80 cents per semester or $1.35 per school year’

© per student. This publication on newspnnt is dcssgncd for student
reading and use. f

X1l Curriculum/nondescript titles/ bidden science education research

The journals in this group are examples of periodicals which are
not readily :dennﬁed by their ttles as having a concern for topics in
science and science educnnnn Yet, these and many -other journals
make up a diffuse htemture in which there are widely scattered rcsuﬁ
of research in seience education. There may be one or:two artic
per issue (or none at all) “h:ch are of interest to the science education
researcher. Hm\evcr one- doos find some valdable material in these

_journals.

Curricylum Tbeory Net'work 2 ;numal edited by Joel Weiss, is
published by the Department of Curriculum, The Ontario Institute for
Studies in Education, 252 Bloor Stréet West, Toronto, Ontario, Can-
adda M5S 1V6. Subscriptions (four issues): individuals §8; libraries and
other institutions §10, §2.40 per single issue. Bagk issues may be ob-
tained from Publications"Sales at the address given above.

Education, the journal of the School Publications Branch, Depart-
ment of Fducation, Wellington, New Zealand.

Joyrnal of Curriculum Studies, edited by P. H. Taylor, is pub-

" lished William Collins, Ku‘kmtx}kxh Rd., Bxshopbnggs, Glasgow,

G64 2PW, Scotland. . N
Directory of Science Teackers® Asmg iations: Worldwide, pubhshed

.

. for International Council. of Associations for Science FEducation

.(ICASF), is available through correspondence with Bryon G. Atwood,

-
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- Section 4: Resources for the Supervisor, S
- the "Association for Science Education, College Lane, Hatfield, Hert-
* fordshire, England AL 10 9AA. Information from 32 countrics is
compiled: For each association included, the compilers have attempted
to list: (a) Name and address of secretary or official correspondent
and name of the association, {b) Membership, (¢) Services to mem .
(d) Associated organizations. Contains much information on periodi { ’

literature sponSored by. science teachers organizations around the} .
world. J. David Lockard is President of the International Council of | -

_ Associations for Science Education (I@ﬁ).,ﬁﬁ is Director, Inter-

" national Clearinghouse, Science Teaching Center, University of Mary-
land, College Park, Maryland 20742. The Council (ICASE) is plinping
to publish a quarterly newsletter, the first of which came out in 1974.

- NABA Report to Educators is published four times per year for
the community of educators, especially at the elementary and sec-
. ondary levels. Free upon rcquest. Contributions and recommendations
v are solicited from readers, and should be addressed to the Educational
Y Programs Division, Bffice of Public Affairs, Code FE, National Aero-
o ‘nautics and Space’ Administration, Washington, DC 20546. Contains
. ‘news on all sorts of space-related-topics and ideas for using the stories/
repprts in the classroom (e.g., problems to research). -
Ox115510NS AND PERSPECTIVE .
The foregoing bibliography/directorv—along with the 21 major .
~ journals described by William S. La Shier in The Science Teacher in
* March 1974—may be Tonsidered ,camp}@hensive but not exhaustive.
 Itis far from complete. No such effort could ever include all periodi-
© ©  cals at every level of sophistication in every field. ;.
Some of the many ‘omissions are American Forest, Science World,
Envirenment Action Bulletin, The New Scientist (England), Tech-
nology Review, Ward's Biology Neuwsletter, Consumer Reports, Na-
ture (Edgland), Science Counselor, Carolina Tips, The Mathematics
. Teacher, The Aritbmetic Teacher, Turtox News, Focus, Aundiovisual
Instruction, The American- Scientist, Psychology Today,“Endeavor
(Englandy,“Welch Physics and Chemistry Digest, Welch General
Science and Biology Digest, the Colorado Science Teathers Association
Neasletter, newsletters and bulletins published*by other state affiliates
of NST'A, the New Jersey Association for Environmental Education
Newsletter. A few of these periodicals are no longer published, but

-

o bound volumes. of back issues are in libraries. Others are stifl being
- r ., issued and expanding their covergge. . , “
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ﬁsh, cicctmmcs, photography, microscopy, cinematography, the phi- -
a .k)saphy of smcnce, ocmography, medicine, nncrobmlogy, the sociol-

.ogy of scicace, psychokinesis—topics of interest to many . science
* teachers and -their students. It- was beyond the scope of the preseat
cﬁmtdmdudcthcsepenodxcals.

No attempt was made to even touch upon the vast hmture of

‘hxghly tec}nucal,ﬁpcmhzcd or esoteric ;oumals. ‘
.- Nevertheless, it is probably instructive and i mtermg for teachcxs
~ and their more ablg students to become aware of the existence of such

mumals wosidwide. This is sxgmﬁcmt since science is an internatona]

enterprise and open communication berween scientists, via professional
- journals such as those listed above, is one of the cornerstones of scien-

tific i mqmry So, too, is the professional joumal part of the hfcblood
of science education. -~ % _

-.Cmcufmn project nmgleffrrs ‘

~ «, During the decade-and-a-quarter bcgmnmg in 1957 thcre*wns an
unprecedcnte& period of curriculum development in the United
States. U} Fontaine reported that through 1969 there were more than
400 projects at the precollege ﬁw undergraduate level, supported by

_two different divisions f the ational Sci¥nce Fciu;ndation, at a cost
of 142 million dollars. [2]

Tt was no easy task, during that period, for the scfence teacher to

keep up-to-date on wha was doing what. However, the newsletter was

one of the periodicals-which kept-teachers, administrators, and others

informed of curricular developments by, the funded projects. :
Today there is ‘considerably less activity insofar as federally

funded projects are concernéd. The thrust in this decade is, or shbuld

be, on implementing the most promising devc}opmcnts of the 1960s.
Newertheless, despite the prcmpxtous—dmp in federal funding, there

are still a few very interesting projects undcrway and ncwslcmxs

' pubhsflcd by these projects..

Tt is the purpose of this section*to provide an m&mtcd. list of
some of the curriculum project nqwsicttcrs currently bcmg published

around the world.

- Human Bebavior Curriculum Pragecr Neusletter i is pubhshcd by
~ the American Psychological Association (APA) as a companion to
Periodically. It is available by writing to Margo Johnson, Educational

Affairs Office, APA, 1200 chcntcenth S:rect, {\IW Waslnngton, '

go,h Azss"
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D.C. 20036, The American Psychological Assaciation }f received a

$152,000 grant from the National Stience Foundation fr a2 Human
Behavior Curriculum Project. The project is developing - 30 self-

- contained teaching units, modules on himan behavior-for use in high

schiools. The grant is to support the. first year 6f a five-year pgoject.

‘The project is located at Carleton Callege in.Northfield, Minsesora, | )

and is under the direction of John K. Bare, professor of psychology.
Teams of behavioral scientists, teachers, and students will develop
the modules, the study of each lasting two to three weeks. The

" modules could be used in classes of psychology, biology, anthropology,

sociology, social problems, and sex and drug egucation. The project
is designed to illuminate a variety of topics/in humaa behavior for the
averagé high school student and to' be suitable. for students with vary-
ing levels of ability and- teachers with varying degrecs of experience
in teaching the behavioral sciences. Inquigics should be addressed to
Dr. John K. Bare, Carleton College, Northfield, Minnesota” 55057.
OBIS Newsletter, edited by Kay Fairwell, is published by the

Outdoor Biology Instructional Strategies Project, Lawrence Hall of
. Science, University of California, Berkeley, California 94720. Reports.
en a new project supported by a grant from the National Science -

Foundawon. Subscription to the Newslester is frec upon request. This
project fs producing some really new and exciting outdoor biology
experiences primarily .for' community groups serving 11- to 15-year -
olds.” o . , A _
Portland Project Newsletter is-published by Portland State- Uni-
versity, Duplicating Service Center, P.O. Box 751, Portland, Oregon
97207. The Newsletter -reports recent developments in a three-year
integrated science sequence produced by the Portland Project, based
on the unified science concept. Subscription to the Newsletter is free
‘upon request, . : ..
Prism I is published by, the Cénter fof Unified Science Education, -
Box 3138, University Station, Columbus, Ohio 43210. The quarterly
publication is free on request as the program is supported by a grant -
from the National Science Foundation®It contalns articles about unified
science curriculum developments and unified science philosophy,
descriptions of specific programs, annouricements of Center activities, .
and listings of Center resources available to teachers by mail or direct .
contact. A recent issue was devoted to 16 guidelines for developing
an ideal unified science unit. These are intended to be used by teacher . .
teams in all grade levels, kinddrgarten through 14. For further informa-

“ tion, write to the Center. = . _ :
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STEP Infor}mtzan Buﬂetms puhhshed by the Scxmcc Tuchc.r

" Education Project, School of Education, University-of Leicester, Uni-". =

versity Road, Leicester LEI 7RF England.. A Nufﬂeld Fcund:mon

- " sponsored project.

* Social

 Intermediate Science Curriculum Study Newsferter pubhshed by
ISCS, c/o George Dawson, Director, Room 705, 415 Nort Monroe™

- .Street, Tallshassee, Florida 32301. ISCS is an. mstmctxonaf‘ research

project supported by the National Science Foundation and the Florida
State University. Subscription to thc wafctter a bmnnual publication °

" of the ISCS, is free upon request. :

BSCS Newsletter, edited by ‘George M. Clark, is published four
times durmg the school year by the Biological Sciences Curriculum *
Study, P.O. Box 930, Boulder, Colorado 80302. Subscription® to the

‘ Newsletter is free upon request. Carrics some articles of general in-
. terest in addition to thase directly related to mformatxon about

materials produced by the Biological Sciénces Curriculum Study’ A
partial hsnng of articlgs in Number 56 (September 1974); “Mini-
courses in Introductory College Biology,” “The BSCS Program for

~ the Educable Mentally Handicapped,” “Biology in Three Dimensioris,”
“Elementary School Sciences Programs,” “Environmental Module.”
' SCIS Newsletter is published by the Science Curriculum Improve- -«
* ment’ Study, Lawrence f Science, University of California, |

Berkeley, California 94720, Subscliption to the Néwsletter is free upon
request. The SCIS Neuwsletter, formerly published several times a

vear, will now be ppblished twice a year. Contains up—ta-datc infor-
mation an a major curriculum project in elementary: school science that .
is being widely implemented around the country. Current issue con-

‘tains news on severab récent dcveiopments the kindergarten level -
. SCIS Teacher's Guide, evaluation supplemcnts for all 12 units, and a
useful Teacher’s Handbacif

EDC Neuws is published by Education Development Center, Inc.,

55 Chapel Strcet, Newton, Massachusetts 0216& Education Develop-
ent Center is a publicly supported nonprofit corporation engaged
sducational research and development. This publication replaces
lementary Science Study (ESS) Newsletter which terminated
ue Number 24 in April 1972. A that time EDC was reorga~
that all its projects fall into sevePakareas: Science and Math,
dies, Media, International and Opcn Education and Special
Projects (such as two recently -begun in Career Education). All of
chese projexs a:e,,noar‘feye!&n one reqrslettcr, EDC News. Sub-

with
nized
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" Section §: Resources for t.bf"Supa'tiis_or

scriptiony is free upon request to the EDC Publications Office. One
- of the'many projects reported in recent issues of the newsletter isthe = _
Uhified Science and Mathematics for Elementary Schools ((USMES) -
project formed in response to the recommendations of the 1967 Cam-
bridge Conference on the Correlation of Science and Mathematics in~
the Schools. This is an NSF-funded project. Should be of interest to
- teachers atalldevels. - oY e R
: Minmerhast News, published by the Minnemath Center, University, . ..
_ of Minnesota, 720 Washington Avenue, S.E., Minneapolis, Minnesota )
.~ 55455. Current news on an NSF-funded primary’ grade science gnd
mathematics prpgram. Subscription to the tri-annual newsletter is free
‘upon request. i will be published in the Fall, Winter, and Spring. Some
very interesting materials are available from this source. s
. “Progress in Learning Science” Information Papers, published by
the project at the School of Education, University of Reading, Jondon
Road, Reading RG1 SAQ England. Information Paper Number 3,
published in June 1974, Teports on the work of this new project begun
in April of 197fand directed by Wynne Harlen. The Director was -
" formerly associated with the Science 5/13 Project (as its evaluator) -
based at the University of Bristol, Of interest to_educators concerned
. with' elementary and junior high schdol science. “The general aim of
the project’is to produce material for teachers to use in assessing
children'’s development of scientific ideas and in applying this informs-- = * .
tion to decide the kinds of science activities appropriate for their
children. The materials will be for teachers of children aged between
“five and thirteen. The projget is attempting to provide help with both
facets of’the process of matching children’s activities to their abilities
to learn from them.”
' Center for UFO Studies News Bulletin, edited by Margo Mete-
«  grano, is published by The Center at P.O. Box 11,"Northfield, Illinois
60093. The Bulletin is not intended to be a technical report. It is solely -
to keep contributors and investigators current on the scope of Center
activities. The director of the Center for UFO Studies is Dr. J. Allen
Hynek, Chairman, Department of Astronomy, Northwestern Uni-
L > versitv. Subscription to the News Bulletin is by a contribution of $10
o ,(overseas minimum $15), which supports the work of the Center.
Donors reccive -News Bulletins and summaries of technical reports
during a 12-month period. . _ o
USMES Neaws is published by Education Development Center,
§5.Chapel Street, Newton, Massachusetts 02160. This newsletter, avail-

. t
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able free upon requm, re;iorts on dcvdapmcnts in an NSF-mpportéd

. program for clementary school children; integrating natural science, .
~ socialyscience, mathematics, and language arts. Unified Science and .
- Mathematigs for Elcmcnmry Schools (USMES) _(;u:rcmly has 30

Periodical Literssuré for Science Teachers

expériniental schools and 61 resource teams in 20 states and the Dxﬁtnct N

| ‘of Columbia,

essentia speet 'is pubhsh:d at the Evcrgrccn State College and

reports on projects funded by the National Science Foundation (such

. as the Emuronmcntal Studies Project). Subscription to the newsletter -

s free upon request. Write to Dr. Robert C. Samples, Room 2116 "

Essentia, the Evergreen State Gollcgc, Olympia, Washmgton 98505.

.. The Grantsmanship Center News, edited by Thomas T. thtncy, :
is pubhshcd by the Grantsmanship Center, P.O. Box 44759, 7815 So. .

- Vermont Ave., Los Angeles, Cahfomm 90044; Norton Kmtz, Execu- .

tive.Director. This publication is issued eight times per year. Annual -

- subscription rate is $10 for one year. Request a sample copy of Issue

No. 6, j.une—J &)1' 1974. Sec also Foundation News published by the

,Counc;l on Foilndations,; 888 chcnth Avcnue Ncw York, Neow York
10019. .

-~ Neuwsletter of the Program on Pubhc Com:eptzam of Sczmcc is.
published at 358 Jefferson Physical Laboratory, Harvard University,
" Cambridge, Massachusetts 02138, with supporting fufids ftom the NSF
and the Commonwealth Fund. The quarterly publication includes
‘news items, communications from readers, and bxbhogmphxes of articles

and books ‘on the public conceptions of scxcncc, including conceptions -

~ of the ethical and human impact of science. Single copies may be

obtained without charge by writing te the Program on Public Con- - -

ceptions of Science at the above address. Back copies of certain issues
of the Newsletter may still be available.

Plans are reported also for.a Project Physics Nefwskmr which

will be sent free of charge to those: requesting it. Wnte to the Harvard
-_ 2ddress glven above. :

- . /
[ : REFERENCES -
1L Ebr one of the most comprehensxve surveys of this unfrecedented period of
curricalum activity see Willard J. Jacobson, “USA.: jPost putmk Science
urricula,” in Strategies for Curriculum Change: Ggses From TBirteen Nations.
dited by R, Murray Thomas, Lester B, Sands, Dale L. Brubaker {Scren-
Peansylvania: Internatiogal Textbook Co., 1968), pp. 116-35; see slso
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Utilizing Community Resourgas

 Charlotte Purnell, Director, Del-Mod System, Daver, Del.

' A course in coxnmumty resources is included in most teacher prcpara

" tion programs. Generally, these programs are teacher-oriented and

< serve only to make the teacher aware that the classroom extends

beyond the immiediate confines of the school. Most science ‘teachers
must then catalogue the natural and man-made resources which can
‘be used for field trips and compile a list of resource people who can

be called upon to'augment classroom activities.
For science. supervisors, the underlymg premise 6f mars
support outside the school commumty is unchanged. The diff
for the science supervisor is-in the degrcg of eﬁort, hrcadth of the
* community, and extent of \the comtacts.
In’ the usual school/community courses, the commumty is gen-
* erally defined as the school district or nearby areas where access is
. easy and familiar to the students. For science supervisors to limit their
effort to such an immediate area is 2 mistake. The community for the
science supervisor should include the entire state, local and federal
governments, statewide and local mdust:ncs, and pnvate foundatiprs,
- In short, the main congern of the science supervisor is to-secure funds,
*  either direct or in kind, to carry out the programs which will result
in better teaching, mo matter where the source is located.

Gavernment funding
. Most science supervisors are’ aware of funds availabl® to them

£rom the federal govemment and in particular those whmh are allotred |
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on a formula basis or admihiséued through the state education agency.
What is generally not known are those federal funds which are ad-

* ministered directly by the various federal agencies and for which N
. open competition is the selection mechanism. Almost all federal :

cabinet offices have an educational component which is compatible

"with the particular cabinet responsibility and may fit the particular ’
. requirements of your district or school. Sometimes state departments
" of education circulate program “snnouncements; more often they

don’t. Therefore, a good starting place is a“copy of the Federal
Register which contains 2 listing of the programs, the amount of the
appropriation, and how to submit proposals.” Although one can be
placed directly on the mailing list (only to find after the effort is
made to submit a proposal that there may be hidden requirements) a
better source.of the current listings and their restrictive clauses is
the office of the local congressman, All congressmen maintain offices
in their home districts, usually county scats, and have staffs paid to
assist people ‘in procuring funds. It seems that few supervisors use

the offices of their congressional delegation as a resource to keep

themiselves up-to-date on federal programs and for assistance in devel-

~ oping and submitting proposals. Congressional staffs are often willing
~ -to help but they are rarely utilized by the local supervisor. If you

do write federal proposals, don't expect the variops agencies to supply’
all the funds necessary. Proposals are generally looked upon more

favorably if there is local effort evident in the form of matched funds
" or in-kind contributions (e.g.. time of director, secretarial services, -

supplies and materials, etc.). :

All state money for education is not funneled directly through
the state education agencies. Frequently, vario are agencies run
their own. education programs, with informatiomcm when they
are compatiblcc\fyith the agency’s purpose. Science supervisors should
investigate the departments. of natural resources, environmental con-
trol, consumer. affairs, social services, Indian affairs, agriculture, and -
archacology. Sometimes these programs are published and circulated;
but visiting the information officer is often more effective. These
agencies are good sources of material for .teachers since they

through one person in the district rather than answer
the requests of a number of individuat teachers. In addition,. these
agencies usually have money for printing and, dissemination but lack
the expertise to devélop materials which may be useful to teachers.
Frequently, these agencies will also supply personnel for programs
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orgamzcd and operated by science supcmsom in outdoor education,
environmental oducanon, sathropology, career education, consumer
" education programs, and many others dcpcadmg on the goals. md
'composmon of the district, -, , .
Industry sources
, Major corporate mdust.ry is often wxllmg and anxious to hclp‘
. with school. programs. Direct program support, guest lecturers, and
cquxpmcn: are the kinds of services industry provides. If there is a
major industrial plant in your area, the best place to start for grants-
in-aid is the personnel manager. If the plant is small, speak to the plant
manager. Most plants have small amounts of money which they can
"utilize for educational purposes without subrmttmg the request to the
‘corpomtc ‘home office. If the request is large, it is usually submitted
in wn:mg and forwarded to the home office for action. Most major
companies maintain company foundations which act on these requests,
but endorsement by the local plant manager is essential if the request-
is to be considered seriously. . A ‘
Several points should be. considered in working with corporaﬁe
- officials and corporate foundations. First, brevity is the watchword.
A proposal over five pages is too long. Edumncmni jargon must be
kept to a minimum. A succinct statement of the purpose of the project,
data to support the p(rposc how the project is going to be carried
out, personnel involved, and expected oytcome is sufficient material
for the narrative. Second, the budget should be realistic and stated in
precise terms. Matched funds or in-kind services are good for showink
the local effort, but are not alwnys essential. A ratio of three corporate’
dollars to one district dollar is a good rule of thumb. Third, a per-
sonal visit with the executive making the final decision is 2 must if
the proposal. is to pe favorably received. Last, and perhaps most im-
portant, is that all requests should be madg on a first and final basis.
Industry does not want to be obligated o%er a long pcnod of time but
prefers to treat each request separatelyanlike the-federal government,
industry does not usually negotiate on budgets or programs; therefore,
it is easier to come back for a new request rather thap/the same thing
vear after year. Moreaver, corporate giving is determined by profits.
- ]udacmus reading of financial pages of a newspaper can make it under-
stood why first and final requests.are preferred over support of a
select few clients. ‘ _
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Requmtosmzuucompmeshmtedmdadm‘c:mmtmbe
overlooked, The same ground rules spply for approach to small local
companies as to large odes, uccptthnrequmshnuldbemncrmd
for specxﬁc purpases. The request is
pariy is a science-based one. Small companies are good prospects for

| " suppore of field trips, special egaipment, career education, residence
camping, printing, or other c requests. In the case of small
compamcs,thcdmomsmdcbyﬁwo\mcrorgmcmlmmgcrmd'

the decision is usually unilateral. One value of using small companies

45 @ resource is that requests’are handled quickly and input from the
gmnmxsoftengxmasabonus.l':‘oﬂow-npxsmcr,mdlfthe L

decision gpker's interest is captured a “valuable ally can be enhswd
for fu ¢ support.

Clubs, foundations, and trusts

Evcry community has
to assist with worthwhile profects. Service clubs in some communities
hafe built outdoor Iaboratoridy served as leaders for overnight tnps
in redidence camping, sponsor

fouridations which ar\willing to consider larger requests. However,

szcuh}iypahuhhxfthcoom-'

students in various science activities. .
such as science fairs and conferences, and prowdcd teacher support for
summer activities. Qo:cr, most service clubs have established

o«

. -

ice clubs, most of which are mno& L

these requests, I c thosc ndustrial piants, must have the appmval ‘
- of the local ¢l

Local private foundations and community trusts are vthcr sources

of suppart. The most difficult piece of information té acquire is from

where the foundation is operated and who the chief administrator is.

One starting place is a check with the Foundation Directory (this -

book can be found in most large public and college libraries). It lists .

the foundations by state, assets, purpose, and chief contact person. If
a foundation is located nearby, it is wise to make a personal visit to
the operating official—unless the information given in the Directory
specifies otherwise (some foundations want no personal contact and
will only accept letters). Many foundations are not listed in the

. Foundation Directory; they may be managed by ‘banks or law firms.
- The best way to locate one of these foundations is by calling the trust . |
officer at the local bank brinch, or home office of & local bank. -

" Foundations managed by law firms are more difficult-to locate. Per- |

e

haps the most efficient method would be a request to the Internal
. A : . _
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Rcmuc Scrvxce or ehc/ state tax oﬁice All foundmans are reqmred
mﬁlcmcomctaxretumsmMay mdhstthenameandaddmofthc
chief foundation officer. Often faundancns are set up to sppport
o spect.ﬁc purposs and frcqucntly educmon in gmcral is one of thc -
.main recipients. - . .
N+ !Community trusts are usually mn.m:amcd by banks. Th&se trusts "
' gencmlly consist of moncy bequeathed by individuals for good pur- *
- posesin g given commumty If funds are not specified for a«pamcular S
. .~ purpose, the board- “of directors ususily decides what the purpose is KR
.- and acts accordingly on requests. Oftcn thsc purpuscs changc with -
< the tmesund an inquiry does no harm.
‘ Another category of foundationy is the lnrge pnvnte ones' of
.national stature, Although they tend to be more interested in lzrgv:
districts with district problems, or in xdennfymg a problem and then
seeking grantees who may attempt various solutions, a mdmg of their
annual reports for necessary information # possible assistance, Their
~names and addresses can also be found in the Foundation Directory.
When- workmg with foundations, remember that their income depends _
on investments and fluctuates from year to year. ‘Therefore, except.. »
Jr the case of large national foundations, a grant is rarely made for
* more than one year. The “first and fink!” principle favored by mdustry
" is much stronger with foundations. Brevity and clear succinct ‘writing -
“are essential to any foundation proposal. Contact by scienice super-
visors with private founditions and community trusts 4§ often ne-
- glected. This valuable resource can be ta if properly approached
and if the request is purposcful and- wxllpgve lasting impact. More-
© gver, funds gained from private sources’can be used to match federal -
funds and are-indicative to federal proposal readers of the dcgrce and
éxtent of the local commitment.
'« - The science supcrvxsor has many. tasks te pcrform The main
" charge is obviously improvement of the science program. To do this,
- additional  funds are often required. Therefore, it is imperative that .-
. the science supcmsor have readx!y available sources which may be
. ‘driwn pon o enablethe supervisor to cyry out his or hi#/Chargee— -
The above-mentioned areas by. no means exhaust all the possibilities
but rather serve to point out some places which ~may have been over-
looked. To the entérprising science supcrvxsar thcy represent a guide ~ -
" for hcalthy exploration.
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In past ym:s, thc sezrch for penshablc nmtemls needed for science

- classes_Jad teachers on ume-consunnng collection excursions before

P ,smdw:fw: schooky For- eacamplc, ‘trips to meat paclnng plants were
"necessary to collect animal ‘tissue. Teachers visited rivers and Jponds

" to-obtzin specimens of protozos, algac, or marsh plants. Jourfieys to
hatchieries yielded fertile eggs, while ice cream nmufactunng phnts

- wére asource of dry ice. . . A

: Increasingly, !}owcvc:, such excursions became xmpracncal. and

* thenimpossible. *As cities grew and expandcd. Quiet ponds were re-

- placed by freeways. Theé natural environments of estuaries and rivers
disappedred with the construction of marinas und concrete/thannels.
Even egg hatcheries cedsed operation or,were moved elscwh:rc be-.
cause-of the construction of new housing tracts. ,

Other developments intensified the need for more diverse ma-
terials, as well as for inservice edycation. Teachers coming. from other
places, who were employed by éxpanding_disuricts in consxdmbl/
numbers during the 50’s and 60's, were unfamiliar with the types of
itemns required, and-also with their local sources. Meanwhile, advances

.in science and tcchno!ogv were creating demands for new scientific
materials and’ more extensive classroom laboratory work.

One effective solution to this dilemma has "developed . by .

the Los Angeles City Schools . . o
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Grgmmn of:beScmc Materiel Censer . -
. Toallcvmcthxssxmmon,:thosAngdchtySchoolsmbhm& _
@ Science Materiel Center izt 1961, when federal funds becamie available
- through the.National Defense Education’ Act, Title L Policies and®
: 'pmccdum for the operation of the Center were formulated jointly by
. science supervisors from the Division of Instructional Planning and =~
 ‘Services and the Division of Secontiary Edycation. This mutual ® .
‘coopemuon has, becn ane of the keéy factors inm the’ success of the .
‘fadhty Headed by a scignce specialist, the staff includes a secretary, -
;  senior clerk typist, two truck drivers, a life science labaratory tech— '
e mmn, life science stock clerk, and two chemistry clerks. -
. Located in Van Nuys, the Science Materiel Center serves teachers
in rcguhr junior and senior high schools, snd adult schools. Although
sepafate- budgetary funds are not provided, the Center has been shle
: ) provxdc materials for advanced placement, physically handicapped,
" . and continuation schools on a restricted basis. Materials have, nlso been
provided to the Youth Serwices Outdoor Educstion Program. ** .. -
" In the past, the Sciente Materiel Cent prowdc&ﬁ&'vxcﬁ to the -
- life science departments of the Los Angeles Community College Dis-
- tricton a contract basis. Project APEX, s-federally funded edicational-
opportunity program (now tcmunated), was supplied with complete
kits for every biology experiment. During 1968, the Programs for
Educable Mentally Retarded Section of the Division of Special Edu-
- cation initiated plans to- supply science kits for EMR classes, Currently,
72 different basic, smglc-concept, self-cdntained kits for elementary,
junior high, and senior high school EMR classes are maintained and . .
delivered by the Center. These kits are dmgncd to provide all equip- - _
. ment and supplies needed for the’ EMR science program. Printed
materials are included to- aid the teachers, and individual student
exercise sheets. are furnished with secondary kits. C

.,

TN

Phases of development i
-Services af the Science Materiel Ccn;ex‘ w;rc initiated jn these,
developmcntal phases;

' Phase ! Establishment cf a - perishable-materials suPpIy center,
~ with provislon for bi-weekly deliveries to schools.
Phase 2 Purchase of specialized equipment, not available in
. schools, for se by teachers on a loan basis.. -

L
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” list of perishable items required by teachers..In eaglt subsequent year,

¢t

- Section 4: mecufartbcw

- Phase 3 Dcvclopment of a dcmonmnon labomory-cﬁroom

" and other facilities for inservice training programs, including.
- institutes, special. Q:mommnons. and teacher workshops. Thuc :

facilities also are utilized by on:smndmg science students, -

. Lo
AL

. .
e

" Phase 4. Provision of workshop cquipment,. mcludmg power and

hand tools, for use by teachers in the- coustmctmn of “h-amc— O |

, madc“ tmchmg axds.

Types of mz:mals

Durmgxtsﬁmymandahﬂf the cmphasxsatt.he Scxcm:cMntcnd" :
Center was on implementation of Phase 1. With the cooperation of

- science dcpartm::nt chairpersons, the staff developeda comprehensive
* this list has been evaluated and modified to enrich [xboratory activities

in science classes. The Center now makes available” more than twe.

hundred items, mcludmg

Animal . Tissues Beef: bmns, becf eyes, bccf bile, lamb heads,'

lamb. hearts, lamb ‘shanks, lamb plucks, lamb_tongues, hmh
tracheae, oxalated beef blood.

Aquarium Itemss Duckweed, clodea, foxtml. hygmphxhe, vﬁ-

. lisneria, axolotl, brine srimp, brine shrimp eggs, clams, pomers,
fantails, guppxcs, newts or salaianders, ghost shrimp, shubunkms,
snails, tadpoles. ”

Cultures 'A{);ocba, Daphnia, drosophxla, -euglena, pimkton (p:e-
served), pond mat, pond water, protozoa, and spirogyra.

Dry«jtems Blood slides, bran, drqsophxla medium kit, rat and
mouse food, dry baker’s yeast, brcwcrs yeast, planter xmx, and
sterile plastic petri dishes. ~

Animals - Ascaris, crayfish, fetal pigs, fregs, mice and rats, earth-
worms, mealworms, crickets, and fertilized eggs.

" Plants - Cobra lily, coleus, gcrnmums, and mimosa.
Seeds, Bulbs, and Spores 28 varieties, including: genetic corn and

tobacco seeds.

e

Inorganic Items Dry ice, spring water, radiosctive jodine, and |
g y P S $ .

phosphorus in solution.
Marine Items Live clams, mussels, and sea urchins.
- Hormones  Thyroid tablets and indoleacetic acid.
Antibiotic Sensitivity Discs Aureamycm and pcmcxllm



Orgmg & Smm:c Maurui Cmur

Prepared Sterde Culture Media” C:ons, potato dcxtrose ﬂsﬂ, and
tryptic soy agar and broth,

Prepared Stains and Indicators 2 items.

Consuinable and Loan Kits Bacte ology kit, sea urchm dcvdap—
ment kit, drosophila medium kxt, nuie BYCS kits, two mineral
kxts, and three bottled gases. " /.

Economic consideyations | | .
- After being reccived by the 'Scxem:e Matencl Ccnter, fresh ammal

 tissues are washed, packaged in freezer wrap, and quiek frozen. For -

“casy-Mispection, the lamb heads are cut along the mld-sagglttal line to
expose the brgin, pituitary body, nasal cavmes, sinuses, teeth, and .
‘tongue. Cranial nerves may be removed, meninges demonstrated,”and
the cranial cavity exposed. Each half of the lamb head servés a dissec-
. tion material for two students. The entire proces&d head costs 70

‘cents, which means that the cost per student is about 20 cents for .

- material that can be utlized in several units in physiology or biology.
Beef eyes cost 25 cents each, frozen and packaged. Most invertebrate
cultiires cast an average of 50 cents per classroom set. Savings such as
these have reduced the per-pupil cost. for laboratory work to such

an' extent that today student participatio® in activides is almost as -

economical as teicher demonstrations were in the past.
' Arrmgcments for collection of materials are carefully coordmatcd
for maximum effectiveness. A smgie excursion, for example, cant yield
,spuogvra pond culture, and spring water; and, since the meat-packing -
companies with which the Center deals are located in the same general
area, a2 week's supply of animal tissues can be picked up at the same
time. An itinerary is pbnncd which 'includes the various suppliers,’
such as hatcheries, nurseries,” and the Umvcrsx(y of California at Los
Angeles, so that the Icast possxhlc time is spent in gnthcnng items.-
Other economies also are achieved in a variety of ways. For
example, hxo}ngxcal supply houses have cooperated with the Science
Materiel Center by affering special rages for wholesale orders. Special
delivery of live materials, such as cultures, makes it possible for ship-

ments to reach the Center overnight from almost any part of the .

United States. Live frogs can be purchased in other areas and trans-
ported here by air frefght mofe economics Iy thag they can be ob-
tained from local sources. ‘

- o -9
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| Section 4: Resources for the Supervisor

Emphasis gn service o = e

By far, the most important aspectof the Sciénce Matericl Center’s
 operation is the service it peovides. A lump sum is budgeted to the
Center so that the specialist can allocate supplies on the basis of the
science enrollment in cach school. In addition, schools are permitted
. to transfer their own funds to their:Center account, To perform its

~ service role effectively, the Science Materiel Center staff assures that

perishable materials are delivered to the “right place at the right time.”
- High standards of quality are scrupulously maintained. With advance:
" notice, the Center-can-supply any number of 10 different strains of
Drosophila for use in genetic experiments. Within 24 hours, 10 uc of -
Todine 131 and Phosphorus. 32 can be delivered. These are safe quant-
ties.for the teacher to use, ar to place in storige, inasmuch ss the
efwrticals are short-lived ‘isotopes: One of the major: contributions
of the Science Materiel. Center is its conservation of teacher time.
For example, a considerable petiod is needed to culture Drosophila. A
student can be-employed to measure and gack the ingredients of the
cultuge media in a small container, ready for use. The teacher thea .

needs only to add water, to cook the solution,/and to pour-the medium

into a container for classroom use. Collection of chemicals and _equip-
ment also can be time-consuming. Teachers themselves have provided
invaluable assistance to the Center in the’ supplying of perishable
materials. ‘Working with university personnel, the,Center staff has
developed “Sea Urchin Egg Fertilization and Developriient” Kits.

. ' « . !.
Special equipment and inservice educatioff - -

Progress in initiating Phase 2 in the operation of the Science o

Materiel Center—that of establishing a special equipment loag service
—Jled to the introduction of Phase 3 (Inservice Education) well:
The first items of equipment placed at theé Center and made available

on a2 two-week-loan basis to schools included kymographs, atomic
scalers, Zeromatic pH meters, wave motion machines, oscilloscopes,
and mhicrotomes. Recently laders, marine sampling devices, absorpdon
* spectra demonstrators,”and other equipment has been added to- the
' loan list. Since some science tcachers needed training in the use. of
these types of equipment, institutes have been held for this purpose.
After each inservice session, the volume of requests increased for the
loan of the particular equipment that was invelved. (Since elimination
of the 4nstitutds, due to recent district cconomy measures, the spe-
cialist_at the Center now provides training for individual schools.)
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' estabhs}ung facilities where scieace teachers can prepare their own
~ classtoom gids. Although Phase 4 has not been fully completed, & large -
workroom equjpped with benches and ‘electrical cudets aiready has
been made available. Equipment includes a drill press, cu'cular saw,
jigsaw, mcmlbrakc,andhthc.khssbeenpmposedthnt $ workroom
be open durmg several evenings each week and on Satur Presently,
- the Center is open from 8:00 am. 10 4:30 pan, Menday through _
‘ Fnday, for workshopuse. : . _

o

Rcspam'es from :cbaal:

) Since the Scieénce Materiel Center™has been in Qpcranon, the
responses of teachers to its services and facilities have been enthusiastic. -

For example, afrer distribution-of the sea urchin kits, ‘one science

departmcnt chairman’ wrote: “Probably our most outstandmg experi-

- ment of the semester. ., . We cll (s:uc;cnts as well) dunk the Smencc .

Center staff for this fine’ eﬂ’ort "

A number of conclusions can be made rcgzrdmg the value of this
facility. For example, it is evident that the Science Materiel Center
has helped to resolve 2 number of serious problems relating to science

instruction. From the number of inquiries received from other school -

systems, it is also apparent that a similar center could be invaluzble
to many urban school districts, or to a number of small districts
workmg cooperanvcly

Other science centers ‘
In addition to the Science Materiel Center there are eight Re-
gional Science Centers located throughout the Los Angeles Unified
.School District. They are served by one Technical Support Center.
. The primary goa! of the Reg:onal‘ﬁﬂ,cnce Centers is to assist
reachers in improving the quzhty of science instruction and learning.

" This is implemented through a teaching program at the centers with

classes transportcd from schools, an instructional program material

resource loan service, purchasc of consumable instructional program

material resource loan service, purchase of consumable “center de-

veloped” kits by schools, and staff development. Staff at each center
mcludes a teacher, a science aide, and a clerk.
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~ Each Regxomd Samce Ceinter includes 2 classroom, ammal famlx
des, outdoor: planting aress, greenhouses, nature trails, tmchcr work-
shop areas, and resource display rodms.
Most Centers have developed an individual and unique. feature or
facility, These include one w:th a planetarium, another emphasizing .-
California native plants, one an ownogrgphy program, and one ;‘..-

swcmhzmgmcomcrvauon
Y Centers are often mcdnszfoml point for afte.r-schonlandoam—
munity activitdes, pamculariy in the uuhzauon of commum:y volun-
" teers to develop and maintain materials. .
" The Technical Support Center serves: mg-egm Regmnal Science .
Centers by p.rovxdmg animals, enimal food, materials for kit develop- ;o
nient, technical assistance, ‘and wild animals for mobile units. It also ",
supports the Regional Science Centers by selection, assignsent, and -
staff development of Science Center personnel. The Science Materiel .
‘Center and Technical Support Center make materials a e toone
another to increase the variety and improve the impleme itation of
kit development. ‘ I '

-
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.Thxs lcas thann pmfound set of qumnons is desngncd to hr.lp'ynn to

. look at your performance as a supervisor. ‘The questions ate more

important for the implications they suggest than for their answess.
- Consistently low evaluations may lead you to explore the professional
opportunities to be found in beachcombing. Rate yourself on -each
question by placing a circle around the numbe.r in the 10-0 line under
.each question that you honestly feel is appropriate. Connect the dots
- with a line and estimate your Z.Z. Score. (Zig-zaggedness) . -
- ..~ The formar for this evaluation scale was borrowed with permis-
sion from the Cornell Evaluation Scale for Teachers (1963 edition)
‘developed under the direction of Philip G. Johnson, Professor of
Science Education, Cornell University, Ithaca, New York, -,

A -
,/
£
[

CHECKMST
Does your administrator dcpend/ on’ you for advice about needed

cbmge nth science pragrm?, ~
E: j J57..4...3...2...1...0

Iw&c’hm ha tells me what should be
dooe

Thq supervxsor needs to pe knowledgeable. A record of good..

- ‘,mfarmcd judgement will bmld the administrator’s confidence in you.

T

2 How dees your administrator wualfy react ta ym:r pra;ected‘
budger? ’

%0..9...8...7...6...5...4...3...2 ...f14...4:

we Aree on additions I'm wxpected to fght for X we don't discuss N
. ad cute

~ each item. You should expect that adjustments occur as the

.
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Apmdmdmcﬂmfm&wuc&mm , '

science budget is placed thhm the toul budg'ct Dcfend \ngamusly» .
and adjust graccfully

Unused cqmpmcnt may reﬂect poor pm'ehnsmg chmm or s
. need for inservice programs. Unused cqmpment sm:mg cm shdves is -
K upsetting to administrators.

4. Has there been & noticeable cbmge in the mm or. of
science taught in the dmrict during your tenure?

10..9...8...7..,

<t ‘oo ‘ ‘nc 3 -l 2 an 1 o
. you, Biter chly and - we're thinking ; hhiq dromatic changes svery’ yem

, daliberation - _ |

N " The degfec”of desirable chan dxffermt in every case, but ™ \
absence of ¢ ; mplacency Rapxd fire changt

denotes irresponsibility.

«.5. How many teacbers m‘ended tbe Ia:t genm:t group meeting yau
scbeduled?

10...9...8...7...6...5...4...3...2...1...0

/,nmnn-udm losd than 98 parceat signed - attendance fs required
up. Soms dropouts

Watch your objectivity whén evaluating mectings with attendance
" required. D0 teachers really drop out fpr dentist appointments?
L, s
6 What bas been yoza- response 1o teacber:’ requem‘ for dzscwrmm
dr inservice sessions? } | :
40 ...9...8...7...6...5... 4 ...B L.2.0.10.0..0

two o mmore e haven't had tims t0 schedule " mons requested
w:mhﬂd them

Only a really enthusiastic staff will ask fo;.mectfhgs. Even then ~°

requests are. few. Don'’t fail to meet them, |
- r

) 7 Cag you show tng:ble evidence tbat the last meeting you beld for
: " science teachers was profitable? , ‘

’10...9.s.8..."&;2‘6.‘..5...4‘...3 v 2. 1..‘0
a 20 peroent lncredee vhed mbeting is mentioned,. t&l-k‘n.ht'an..
in Jdividgl requests mg.h'u: ssy, “‘what memt-

— e M (
254 | !

N 2;) (- ’ S ey




& ST . B . L. R - 3

N
- e

mmac&ciknfm&m&mmm

t foﬂow up md mrcful evalumoa should be made, at .
y, after gmup and mdxvzdual work with teachcrs. :

8. H : " many different science :cacbers b:we mvstcd’ yo# z0 fn
0

r classrooms this year?. . _
10...9. .,.s....r...s-...5.-.',4...3...-a...'i'.'.»
umnmf . 20 percest-of totl {
 « You'lll be invited if teachers feel you add somcthmg good to the
instructional program or the chmoom amosphere and xf they think
_youare interested in conemg

9 Hme you ‘been asked to beIp mmnmdnd ewh;gte cmd:date: |

for positions on the staff? ,
10,..; 9...8...7...6...5 .‘;. 4...8...2... 1..-.‘.-9
e sometimes o

" If your adnnmsmtor feels that you are a {working, ebntnbutmg,

member of the school services ‘team, you wﬁl be COW ‘

sonnel matters. | \

L.

10. Do yau like and respect man‘ af the ?eaple m tbs {taﬁ in yazt.r
- sebaal system? | | . . S
0...9...8...7...6...5.. 4..3..2...1..
mmmhudnt 1 liee tham, bul not socialiy mhnmnud.hﬁd'
The amount..of fncndhnms, support, ,rand interest you nge to -
othersis oftenﬁ‘arcd back to you. , ‘

11.. How many really enjoyabie'days did you bave at work this week?
10 ... 9 ... 8 . T7,..6..8...4,..3...2...1...0
Py v 3 deys - forget it
We win some and lose somie, but should be looking forward to
going to work at least............. percent of the time. . . v
(you decide) ‘

12 Wben was tbe last time 'you participated «with other staff members
in-a facetious semmmc duel or some other mrutually’ mjoyable

. nonsense? _ , : _ ;
10 .-.9...8...7...6...5...4...83...2...1...0
yesterdey mmm -hddom:-nurldjll‘:

If your score is low, is it because you don’t enjoy oneupman-
shxp? A sense of humor is an effective catalyst for mpport and coopers-
tion. - -
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13. myauthnkyawwkumﬂymgreeﬁmwdcﬂcm ,r
: tbmtbcwkémbyotbermﬁm&bm? -
10 . 8. 7. 6.(5...4. 3..2..1...0
n‘l_-n-nd-hl lhn- ond week- | yes - o

- -Alow score twrcﬁwuldmakeyoure-cmncyoursdf forthc

B pmenceafcuchnessmdthadmgerofselfmpupmmﬂnp. o

/

14, Wbm you lack needed mfofmmm or don't know bow 1o do )
something, what course of action do you take?

o

' 10...9...8...7...6...5. . 8:..2,.1..,0
u:ﬂ.g - nlllhﬂldhhll ' ) mum ’
" Leavethe onmipotcncc to God. ]
15 When yau conmttit & blunder in Judgmmt or’ actxas, wbc: a'a
‘ youda? o _ , .
40 ...9...8...7:...6 s | ..._3 ..2...1...0
a-u-u lt ni ok MM&M. H-un-undn
N lerglvenems .
/_ | ]‘eachers and - administrators will genemlly fa.rgwe 2 humble -
o solll when they know_he has good intentions, Just ckmtlet carekess

| ‘, thinking cause you to outlive their farbearance.
>

16. How mmzy of the teacbcrs wzder yaw direction f.:wc bmi a good
~ or novel idea for teacbmg science this yeqr? .
10 ... 9...8...7...6...5)\.4. 3..2...1...0“'
-mnl 0. fow ’
Be sure that the tcachcrs with good ideas havc a chance to share -
them @arid get some recognition for them. If you had all the good

. ideas, where did you get them?
: 17. . How recently bave you tried to work directly with students on
. a rggularly scheduled basis?
40 ...9...8...7.,.6...5...4...3...2...1...0
' mm -~ hmvea't thought of ® have forgoiten how to de It
) - Tt's important that tcachers Know that you can teach and that
, - you know how it feels to take c}moam responsxbxlmes .

~

18. When was the last time you taak a :czem:e ccm:mr course, eztber
. Gredit o non-credit? ' ™ |

40 ...9...8.. 7...6...5...4...3...2...1...0
; ﬂ-m loas than throe years age more them five yeare age

¢ L
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o Appendis: 4 c&cmn'fmsm Supervisors

- Informl reading and study i§ some hclp in keepnfg up w:th new
findings in science, but -will not suffice indefinitely. ,

19, How recentdis your mmnug in m:txmcs, tbeary of learning, and

. educational research? , _ :
10...9. ..A.s.'..v...s...s;.'.-t...s..'.2...1...o, -
. tﬂom < foss then e Yoars g0 |, were than fve years age .

Again, informal reading and study help but are not guarsnteed « -
to ngc vou thc new skills needed to practice new technuquu.
e \
20. How aften do you read abstracts of researcb being done in the
- area of your scientific interest or in education?

10 ... 9. ..8.‘.7...6.....'5..'.\4,.. 3...2...1 .'.'.oj_
nduy seldom : du’th--hnuuﬁ-

Mcmbemhxp in AAAS, AIBS, and other such organizations will
give you access to journals. AFRA and NARST report research
ﬁndmgs Check the ;ouma.ls avmlable in Iocsl hbmnes. ‘

21, Wben was the last tine yau cbecked n your scbaal Irbrmes for |
the science books students could use? |
0..9...8..7...6...5... ATNa..2...1...0-
lant nnt ' lant your naver pet %o it
The librarian Wil welcome your help in book selection. Ypy
necd to Lnow what is available for students and teachers.
~
22.-When do you preview sciemce fx‘im: ﬁfmtnﬁ: programed
learning, tapes, and new praduct:'?

40 ...9 ...8...7 ... 5....4...3...2...1...0

mmtu mmu-ﬂ-u "only on request by a teacher
; mads by AV direcior AV director

/ The supcmgor needs to exert some Icadcrshxp and responsibility in
the acqmsmon of these products Pgor selection can seriously com-
promise the purposes of the science program.

23, When wus the Zast time yau submitted an article for publication
m a professional journal or the public press?
10...9...8...7...6...5...4...3...2.~1...0
this M : two yosin ago Mver thought of dolag it
Journals need your viewpoints and experiences. . Writing about
your program forces clarxﬁcatxon of thought. Authorshxp bnngs
profcssxonal status.
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Appendis: A Checkist for Science Supervisors ,
24, “When was the last time you coordinated a joint school-com- - |
 munity learning situation for students ar silfff? -
..9..8..7..6...5...4...3...2...1...0

jant semeapler EE miqu‘tmi‘th“ I'm m-wuﬂn-

_Science programs that have no room for current events in science.
| or programs deveted to special interests are not likely to sustain stu-
» . dent interest. Most schools need resource people to fill gaps in content
~ or knowhow. ’ o e
L 15 To wbar degree ‘do you participate in the activities of profes-
‘ sional associations? o - - - P
10...9... 8 I RTINS LY 4...3...2...1...0,
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- Professional isolationism and good supervision are inconsistent.

26, Are ya# ptéﬁning and carrying a{a‘ program for persoful pro-

fessional advancement? o
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Advancement comes to thosg who know how to identify oppor- '
 tunities or to make the opportunities themselves. For example, as the
* useof the systems approach in education. continues to grow, the
prepared and imaginative supervisor can advance in many directions.
.He has the choice. ) . ' '
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For vour scorg, total the numbers you have c:i.rcie,d.ll

. 250-230 __.___ See question 13
| _ 220-190 ......... Survival and improvement can be ed
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